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(il^Vci'ililN'K b('liin<;s to those suhslaiices wliicli are 
iriade extiCiisive usi; of in jiiiiiicrous branches of 
elieniieal leeltnoloi^'y. It is not ojily the raw iiiatei ial 
for tlie production (d’ nitro-;,dyeeriiH', hid is also 
employed in very eoiisiderahle ipiantities, increasing 
year by year, in many otliei' indnsti’ii's. Tlic soap- 
maker and pcrlnmer, tin' chemist and dnipoist, Ihe 
dyer, and many others use lliis substance for their 
jiurposes. That it therefore occnjiies a very im- 
jiortanl jiositioii needs no further c\plaiia,tion. 

The neeissity for a new edition of tins iiook fjhes 
the author the weli-ome oiiportunity to include an 
account of all idio lU'W processes ]iropoKed for the 
production, purilical ion, and extended use of j;lycer- 
uie. d’lie i'ook is therefore a.ne\v a eomjiendium of 
all worth kiiowine on that subject, wherein is also 
lully described the employment and tlic jirodiiction 
of derivatives of elvcenne, especially the preparation 
of nitro-e|ycerine, tlie examination of nitro-plycernie- 
containinp explosives, tlie use of glycerine in the 
maaiiifacture of toilet soajis, m perJ'iimeiy, etc 
Maidi section has been re-written to corresjiond to 
the recent devi'lopments, and especially is described 
the examination of ftlyeeiine, and its determination 
in wine, beer, etc. 

'Ihe a,uthor wishes anil hopes that the second 
edition of his work will meet with the same iijijiro- 
hatioii that the first (uijoyed. 

S. \V. KOTJ’h. 

I'Ji;}. 
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(ILVCI'RINJ':. 

IN'I KdHI ("I'KiN 

IhI.piil;.^ In IIium' siilislii iicc' U lilcli li.'ivi' 
inny Imtii kiippwii il \\pi> hy Si-Iicp'Ic in 

ITp‘.) IpiiI It hiiv (Piii\ IppiiiipI i'\Ii'I 1 m\c :i|i]))iyiition 
iiii'ic ii'ciiitli, .■i> Il p.nh liip'ii ll('l■llllll■ |)(issi|p|c' ti) jiro- 
diip-p' 11 iPii ;i lainc M'.ilc, It liiiMiit; |l|■(■\illusl\ liccn 
ipyai icil II' 11 1p\.|) ippp|iii't pp| hut liltlc niipDrlaiirr 

'I'lii' cipp'i- 'iiiil\ ipf yhccniip’ |ii.iiim'i'(| in ilic pmi' 
'I alp’.'lip p\vs 1 lial I III.' |pipi(\ pp'"rasp's priipnri H's wlilrli 
IP'i.li'i' il )iartii'iilai i\ siiil.il'lr Iph llir }iniiliirliipii i.f 
pp'iip'l pirpaiai iipiis as well as Inr iiiani iin'iHcal pin- 
P'l-p's. 'I’lii- pi'pipp'i tip s pppssp'ssp'il |p\ llu' sulistanrr 
pilitaiiip'il liv llip' iiiii'alipiii Pit rlycrriiir arr Irrlnnrallv 
pif llir yi'rairst niipppi'laairr, sinri' llip'sr srrvr I'ppi' llir 
]iriip|i|p'lipiii ipf t-lip' iiip'st ppiwri'tiil ("vipliisiyp's yrl. 

kiipiw II. 

Ill inlililHill, III tl'i' lasl-iiaiiUMl pnrjicisr, rlycrvinr is 
arliuillv iisp il III lai'yi'ipiaiitilii's in Uii'iiiiiiinfiU'lurr 
III liiir snaps anil t.iili't pi-rparaliniis, luiil mi arciiiint 
III ils arliiiil mi llir sKiii it is a tmirt iiirlii'lr nf tlii' 
lii'sl rank 

r>y lar llir larpi'sl ijniuitity is usrd Inr tlir ]iru- 

1 
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(luction of nilni-f^lyoci'inc, and tlicncc t.lu! pre¬ 
paration of explosive produets ; it is also nsed, in 
the second ]>lace, in the inaniifaetiire of soaps and 
p('i'[nmei'v. 

Tile discovery of tjlvcerine took jilace, as has al¬ 
ready been iiu'ntioned, in tlu' tear 1771), and the 
credit for its discovery lieloiips to the chemist Scheele, 
since he earned out a close investipalion on the 
snhstance tornied hy the Ireatnienl ol fats with 
htharei'. Scheele already recoenizcd one of the 
characteristic ]iroperties of this newly discovered 
body, VIZ. its intensely sweid lasli', and called it on 
that account “sweet oil “ : it was also occasionalh 
spoken of as " fat-siipar 

'I’he name i/Zi/crmie derived from the (1 reek word 
yXiiKis; sweet, was lirst eni]ilo)ed by Chevn'iil 
III the year full, and this chciiiisl also studied in 
some detail the properties of olyceriiie in relation to 
its chemical constitution and deciPinposition pro¬ 
ducts, ,'\lthont,di now the indnstrv has at it.s disposal 
considerable (|itantlties of clyccnile 111 the lyes from 
snap-makmp, it was fornierh not prodiiceil on the 
niannfactiirine scale, since no snitable method lor 
the recovery of pure olycerine, on the laroe scale 
was known, nor any ajiplication lor the substance, 
itself. 

In the year IK'JI, when tfie production of crystal¬ 
line fatly acids on the lar<;e scale tor thi' nianiifac- 
ture of stearine candles was commenced, it hceanie 
urgently necessary to seek some application for the. 
glycerine also separaling m this mamifactiirc in largo 
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(juiiiititics aw a by-]U'oiliict. It nwjiiii'cd, however, 
wtill (i rc'liitiv(^ly very lone tune hel'on it was poswilile 
to produce olyeeriiie itself in a Inphly ])iire state and 
at the same time m considevahle ((iiantity. d'he 
credit for haVIno first iiitroducc'd very pui’e olycerme 
into commerce prolialily lielonps to tlie firm of Sarr; 
III Liewint;, near Vumna,, w Im al llie end of llie year 
ISoO lirwl produced olycerme clear as water and 
odourless; in I'inoland, I’l'iccs' I'atenl ('andic Co., of 
l/oiidon, ajipeareil on the marUel v\ilh the new 
produci alioiil tin' same time UiS Saiy in \'ienna. 

Of tlie artilicial conpiounds ohtained from e|y. 
cerim-, nitro-olycerinc is mupiestiouahly tliat of most 
technical importam-e. Tins com|ioimd was dis¬ 
covered hy Sohrero in the year Is 17, hut it did no! 
attain other lhan scientific imjiorlance ; it was 
Ihrouoh the work of the Swedish engineer Noliel, 
10 I Sli.'), that nitro-ttlyccriiie first came into technical 
notice as an explosive material of any importance, 
and tins new e.xplosive has first made jiowsihle tlie 
execution of the vast tumiels, and other works of 
modern times, m a very short time, e.o. TMont Ceniw, 
St. (iotliard, .\rlhero, Sinpilon, etc,). 

How extensive, moreover, is the applieahility of 
^dycerine is slmwn hy the following summary of llie 
|iur)ioses for whieli it is iisi'd. The most imjicutant 
of f liese ajiiilications we shall have to discuss in more 
detail later. 

(ilyeerine is used : for e.xtraction of hu|is, as an 
addition to w inc (forliidden hy law), in the manu¬ 
facture of liqueurs, for the production of lemonade, 
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imiii'li cssciii swc'i'liiirats, 111 rliiiciilalc-iiiakiri” (o 
)iri.'veiit ihi'lin in^ (il tiir cliurnlatia in Iruit |ll'l''.^■^\- 
iiil;, lor tlio |insi'i\alioii ol wliilc nl col;. Mill', nl 
ami tlcsli, in iiiii-tarci-iiiakiin;, as an aiMiiion 1,1 
Miic^ar, clu'uiiii,' ami .siiulT loliaccn, m (•.isinrlii-s ami 
iiiiiiirroiis iciiliit ailii'li's. as mill ^■|■l'alll, |Hiiiiail('. skm 
ami liair |■^lm■lll(■s, 111 pi'rl'iiiiic 111,1 iinfactiiiT Im r\l 1 ac- 
lloll 111 Ihr liioli' lll■|ll■at^ (Inra! sn Ills, willrll air ill - 

'tiiiM'il li\ ilistillalinii It Is iiM'il 111 Iiiii-Imii':, in 
s|iiiiiiii|r ami \\iM\iin:. I'li in-, uliirl n m nl m.l ili\ 
lil'rssril iiillsliil, 111 'aiililllL, |I\ riiir, anil mllir,i-|i|'iii| nrj. 
Ini' |iiiii|iirl Inn III |l,l|•l•||||lrlll ainl l•nlnlnl■li |ia|iri, in 
llir liia'inlactill'r n| ai'tllirial Vi 1 n|, Ini' snili hiiil' ami 
krr)nnr ninlsl lil'n lllLl Imlls, snlr Irallli'l'. Iiinilrllima. 
I'lc , 111 "Inc ami ni lalim niakiiin, 111 llir |ii'nilm'l imi nl 
IH'llltlll" I'nilrl'- ami llr('tnpra|lll lilni'k'., ,|S .lIsnrkisiK' 
lilm'ks. Ini' lilliiiL; "as iiirlri',-., li\ili'aiilir pi'cs^,- ami 
llnatlll" rnni|l.lssrs, Ini' 1111 II |i'a ( 1 1 1" I'Inrk' allil 111,1 
cliilim. Ini' In'i'plilp "'nils rlraii. Ini |ii'nilm't inii n| 
ciijiwnn inks, inks Im-si.ini|iinp, ami rn|i\ inu.|i,i|iri', 
in till' iiiaiinfai'iIIIr nf |i,i|iia liaiipnins ami snaps, 
111 tiin 11 '111 liiunili) Ini' till' iminillai'l III r nl (ast-ii'nii, 
111 plintnri'apli\ , Ini' till' niailillarfiii'r nl lilai'kiiip, 
liiliin;, ltnt-\\at(‘i'licialiii", ric. 'I'lir laiprsi i|minlil\ 
IS. Imwcvri', riiiplnyril I'ni' pindurtinii nf iillm- 

"l\I'ci'ini' ami (lyiiaiiiil,r, wliilr it aisn snivr- I’ni' the 
nianniartiii'r oi Inniiir anil, ally! ali'nlml, ami ai'li- 
licial imist,iivi1 nil 

(llvi'i'l'illr IS Used, lmii'i;n\ri'. ini' the pi'rsri'valinii 
nf aiialciuical .spcniimims ami the Iwnpli Inr vaicnia- 
tion, fill' nxlraotiim nl poj'Slii, I’nr lin; ])i'('liiU'al,inii nl 
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liiiuiic'iiK, iiijci’lidiis, f(ir kci‘|iiji,i; iiuiist ]iill 

.Hill liilili'l liii' ciiinI-|)lasl< i, ami "('.latiiic 

i-aiisiilcN, as siiImiiI, I’m ini'diciiial siilistaiicrs. as 
ii'iiii'ih li'i cliai'lK'il 'kill, lia caiarlir. Inr skiii- 
il|sr,l'.‘ , lir 
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Tin*; CIIKiMlCAT, I'lidl’KItTIKS (IK (il,V('KKiM:. 

(ll.M I ,Mi lar ns nl kiKiwii, lines imt 

iii'eur ill iiiiliire in l!ie I'rei' -lute, but exists iii ver\ 
iiiiiin ciiiuliiiiatiiiiis, mill emi be |ij'iiiliieed b\ estnb- 
lisbeil ebeiiiienl jiineesses As wiis slmuii In 
C^liinreiil in the tii'st (|iimlei- iif the Inst eeiitiin, 
true bits, uliellier of the iiiiiiiiiil nr of the Veoetillile 
kiiieiloiii, exist iis eoiiibiiuitions of \iirious .leiils 
with eheeiiiie. Siiiee. Ilieii, 111 nil mniiiiil mill M’lie- 
Inhle oreniiisiiis fnl is foiiinl, We emi deseribe el\. 
eeriiie ns n iiiineisnllv disseiiiiiinteil |iiTiiluet in 
miniinl ninl \eeel,n.hle hodies 

We niso know, uioreover, vnrioiis proeesses by 
W'liieh eerinin detiiiife i)iiantities of plieeriiie are 
) in 111 need, mid the niiist niteresliiie of those is the 
leijuelltntiiin of sjiiritiioiis liquors. If one allows 
vvine-niiist oi sweet - wort to feriuent, there is 
foriiied, besides aleohol mid eiirbon dioxide, n. eertilin 
i|umitilA of elycerine ns n fernieritnl ion-|irodllot. 
r>y nllowirie one of the ahove-iuentioned liquids, or 
even |iure siienr solution, to lerinent, one obtains 
besides nieohol, elveui'ine and siieemie acid, and 
that in prettv eonsnlernble qiiantitv ; for e.xanqile, 
(<■•) 
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troiii lUiiiUiriiiiK ivscuri'lics, wnic (-oiiiiuiih up to ‘2 
per (^uiil p'lycorilK', wlnlu ]ii buiir 0-i ]if:r cent may 
)>i' fimiiil. l!v till' many proucshc^ wliiuli lake j)laof‘ 
<liu'iiiy (III! pi'oiliictii’ii (if |•al](■l(lil\ in i'als, plyccrim-! 
IS iilsii I'Di'liird, lii'iMy lilii iiildil III the iVcii state. If 
line cxpiisr.s palm oil, a fat via-y lialilc tn liecomc 
raiu-id. fill- si'veial iimiitlis in Him layers In llie air, 
and then I'xtraets with water, llii' pre.senee nf ydy- 
cerille IS ro.nllh deleeled. 

As regards eliemieal cnnstilnlinii, yiseerine i.s an 
alenlinl, a li'ilivdrie alenlinl, that i.s niui in wliieli 
three atoms cjI' hydroeeii are rejilaecalile )>y a mono- 
hasie aeid radirh'. l’>\ such siihslitiitlim, eompoimds 
are ohlained whieli are known as ethers or esters. 
Ihals are tluai ethers, I'sters, or ylyeerides. 

'I'iie eonijiosition of ylyeerine may be e.\))ressed 
by till' I'ormiila t' llAb. havinp iveanl to the I'aet 
that m the tlirei' h\dro-\yl eronps, wbieh are pri'sent 
n, e|^c'l'nie, all the livdi'oeens may be replaced liy 
an aeid radiele, one lias the rational formula, for 
'.dyeeriiie (' ,I I y ()H ) . 

Ivxpressine by It a monobasie aeid radiele, llie 
lollownie e.om)iounds with elyeerine ari' itossible:-- 


Oil 

1 OH 

1 OR 

OH 

i: 11. ORatid (Ml- 

OR 

oi; 

1 Oft 

OR 


Compoiinds of the ab.ive i onstitntions may be 
produced arlifieially ; the elyeerine eompoimds or 
elyeerides oeciirriiie in nature, are eompoimds in 
wliieli all three substituted liydroeen atoms are 
replaced by an aeiil radiele. Sli>arie aeid has the 
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III!' LilM'cndt nl' sU'anc 

ucciirniiu; in i.il> l^ I |■l^l•':u iii, ip|' tin- loiiimhi 
CJI li ()i 

I'alrnitic acnl. , and uli ii- ai iil, (',Ji /i,. 

iicc'in' in tats hki'WiM'. a-, ll■I|lalnnllll, and liinlian H'- 
N|H'rli\cl\ , anil aiTordnudi main lam air niiMiiir-- 
niadr ii|i III' vaiiiiiis |iiii|iiiUiiiim nl limirann. liipal- 
initin, and li'inlrin, m ''nii|il\ sicarni, |ialiiiilni, inid 
Iilrin, wlillr I'lllri'- niimi^l nl similai rhrriidrs, ai- 

Inmlni in IniM'rd ml. rti 'I'iir I'al.- nlilaiind linm 
ahrr|i, catllr. and Imr'., a-, aUn i nrnniil ml. |ialin 

ml. initmrr Indtri. rlr . Iirlniir In ihr ninlaianird 

a;riiii|i, and IniM- llir Inllnwim, l•nm|l.,si!Inll 

I' 11 11 M ' . 11 111 a ra 11 a 

(' ll nil Jl 111 |i:iliiiinii 

(' d I (• 11J I,. ' d Iilrill 

If Iillr ll'rala nllr n| ||i,- a I n i\ r-li irl 1 1 li illi'd rmil- 
|iipinids, III a inixtnir lliri'ml. i r a natiualK nri'iii-- 
l llir fat. with a liirtalllr hxdlnMdr. 1 lir ^l\laa idr m 
drriim|iiiM'd in Miidi a «a\ dial l|ir n|\( rm I, ('ll , 
add.s mi llii'rr li\dni\i I uni|i|i-.. mill, and rlM'iaanr 
la pi'iidiirrd. 'I'liis |iiiirr-.^. whadi mianird mil mi 
thr lai'Lir M-alr. la that wlllidl la rriKvalK r.\|ii'i'SM-d 
)i\ llir nanir aa|imiiliral imi. 

('.,li,((K',JI,n), I .'iKIKi (' II nilli 4 ,!K()('|JI (I 

Jn>hMiui ,1111(1 "h'linic p.il isaiiiui 

)|\(tl<t\l I'- ^ sicil l(<' 

If mir liars, nialrad id |iiitaaMiiiii li\diii\iilr. llir 
ii\dni\idc III a nirlal likr ralrliini, Irad. rlr . whirli 
I'lii'nis uitli the lall\ ariiK an niMiliihlr ciimiimnid, 
tdir pKrri'inr la iditanird III anliilimi in Llir |iini' 
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!l 

(■(inilllli’ll, ILllii tills WHS dll' Iiirlll-Iii I'V wlllrh iilli- 
u,|s Hcciistniiicil lnriiicrh III |il(‘|i;ii i- ;;Ki cniir 

111 ikIiIiI loll 111 ihls lllrllli'll wlllill Is Iiiir Ilf llii- 
In-iiliiii'iils li\ wlllill mil' |ir'«liii-is n i me in 
i|n,llll II \ , -hKi rl lllr |■,■lll ,iKii III- |il-iHlllri-il |i\ Mlllnlls 
iilln-r inrih'iils ,i!si. ni .|ii,intil\, Inil wc will I'ltiirn 
li I llii-si- iiii'l In 111- w Ill'll ili-:ilnn: willi 1 In- n nn ini I'l-ial 
|Hiiillli-| Inn III wK 1 ri nil 

iiiii- nilci t'-.l iinj |iii'|i,ii,iliiin nl l'Im-i-i inn. Iinin tin- 

I lli'i III-I li-.l I liiillil 111 \lnw I-, ih.ll ||'> will- ll Ilrnliilli- Is 

I I il 11- I'll With ii ii'iiia I ll III III -nKiriinn 

< i l\ni-i nil- ran I.Iilannil I m nn ai i-ti mn li\ nii\- 

iiin I 111-lal li'i -w ll 1:/'III anil ari III ai-iil I In-I iliri-alml 
li\ill "ni ‘11 I .uoi s t 111 1 I'll Ill-Ill III 111 ill! ari-i I nir nil 11 isi I 
|ii'ii|i' I alrnliill ii'-i'iii(Inu- 111 I III- llilli inn riinal nm 

<' H.,i» ill, (' II (Hill 

.11 ' [oln |,s cli.n I ll .||| ,|,v t I -.IimI 

I >\ tlciitini'lll W lllf /NIC < ulf w.lli ) I-. IciiiuNcd 

INI’N 1 he I-.' ipnij A I alc()!i, iL .1 hd it hcci unc'. j'l <»{a Icna. 

11,0 (1 H, 

1 .ill n,tl. \ lin 

Id trc.iiiiicnl .'i |nu|i\|<‘n(‘ wilh iodine ehlonde, 
''lie ohtaiii,'' [iio]i\lciu‘ i<P!lorlIioralc ami 

lioiii ihi", h\ the aelion o( cldonne in pi'escan'e of 
Aalef, e!dor)iiojp\ Icne. 11(1,, |ss produced Hus 
'■"injinund is healed once mot-' with iodine eldoi nle 
tn sf'aled luhes at a teinpeialin(' of I |u (' . when 
It IS (.'(Kuerli'd into Iriehloi li\di'in, (\i! (1,. If this 
lieaf<'d wilhea.iislie polasli, el\c,'i-ine and polas- 
sinin eliloi ide aj'e prodiieed 

-i IKOll (Ml,(Oil), I ;JK<1 

( Mt lilol >|i |l.>| is.st(||ll n;l\<i'IMII' |Kil.l-MI|lll 

ll''ll''M.|- •hliiTlilr 



('iiAi"i'i';i; II. 

(>)MI*(»I^M)S \M) DKOO.MI’OSri’KlN I'KODrc'I'S OK 
(iLVi'KHINR 

'riri- oi ^'lyiTi'iiu; w itli llir snbsl.'inccs 

liiKiwii us “ uii-ohols ” is |iiovr(l li\ llic lact liiut 
;,'ly(a'niic ibniis coiiipiiiiiKl.s winch aiv simihir in 
(•iilli|i<:sltl(iM til Ihosr (if ntliiT alcnliols. 
alcohol (clli\l alcoholl can he chanoed into cthcl 
ether h\ ahstractum of uatcr; ninlcr similar con¬ 
ditions clyccrinc o|vcs ylyccrinc idlicr (cstci) : clh\l 
alcohol I'oriiis with acids certain ddiinlc coni|)onnds ; 
^dyccrnic hchaves in quite a snnilar way. 

Tile conqioimds of c|\ccrnic arc id')iract,ical inter¬ 
est, in so fa,r as jiossihly the one or the idlier may 
aiqiear as an interniediate prodiiet in the iirodnetion 
of clyeia'ine on the lai'f^e scaile, e.ye the eoni|ioiind 
which olycerine forms with sidfihurie acid 

(ii.tri iai-si'i.i-nrme Ai in. 

In the prodiietioii of this eom|ionnd, one mixes 
two parts hy measure of eoneentrated siilfiliiirii’ acid 
with one jiarl of eoneentrated i;lyeerine, with eon- 
tinnoiis stirrinn, wherehy tla- mixture lieeomes m- 
tensidy hot ; afterwards tli<‘ mixture is cooled to tlie 
(H)) 
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(ii'diiiiH'v (c'liipci'iil.iii’f, diluted sti'iiiiplt with water, 
and milk el lime added until the li<|iiid has tin limber 
111! Ill-Ill |■eal■tnlll, At the hotli'lii of the vessel is 
(Imiuii down a |ireei|)itiite nl py|ismii, whilst the 
sii|)eniataiit li<|iiid is a soliitiiiii iil ealeiiim plyeei'ii- 
.siil|ihale. I)\ eiiiieeiitial iiip h\ eva|iiiratiiiii, and eoiiJ- 
im; ihis siihiliiiii, one ohtaiiis the salt in the I'oriii ut 
ei ^ slals. 

Ill ordi i- 1,0 olitaiii Ihe i;l\l•el■ll_,,lll|>lllll■le acid ill 
Ilieli'iT slate, one adds Ihe eold pi'eiiared siililtioii 
ol liie ealeiuiii yl\eenesul|ihate to e\aetly so iillleh 
oMilie .leiil sohil loll as IS iieee.ssai'N I'oi'the iieiitl'al- 
izal'oii ol Ihe hiiie; tlieie se]larates heaw msohihle 
ealeiiiiii oMilate in the loini id a yi-anular pre- 
I'lpil'ile, whilst 1 he yl\ eei'o-siilphiine Held l■elllalns in 

snllll loll. 

'! I|e eoliipoiiiid IS so Iinslalile. Ihatit is deeoinjiiised 
li\ iiierelx' wanuiiiy the siihilion : in order, therefore, 
to iihlani il in the aiih\droiis eoiidilioii,onenuisl free 
It lioiii water under the reeeiver of an air-]iiimp, and 
o\ei siilphiirie Held, and thus ohiaiii linalli the ]iin'e 
.yl\■■ero-siilpliiii'ie aeid in the lorni of a colourless, 
■sour taslIII” syrup, wliieli l•onlJlonlld, having regard 
to Ihe dihasie eharaelei of siiljihiirie acid, niiist he 
written as CJ1 y( )]I) |( )Sl polI). 'I'lie forniation of 
yiM'eriesiiljiliiirie ac'd iiiav he represented liv the 
lollowiny ei|ua.lion ■ 

(',11,(011,. I ll.SO, :- (! II (Oil), (()K0,,1I) I 11,0 

II ul)! i-i iiH‘-siil|»)iiin4 Miilfi 

•ttl'l liplll 

(iIvccro-sulpInirK* adil is toniK'd as an liiit'.rjiicdiatt' 
priMlui't in tilt' tl(.rom|K)sitioii nl' Pits by mi'iiiis of 



(iiACKIilNK 


IL' 

:u'i(i IN llic sii-r.'Lllcil •< lU'id saiKiNiru-allull " ; ulilKl 
IVoiii I he kIc, I'.N li'Klrai IN, ^tra Mr ai'lil roi'iiiiil. 
tllr rluirniU' IN lllC NKINN'Nl n T |l ' I ll IN I a t N IN NNlli' 
Wllll lllr Mll|i|lNI 1 C aciil. lilll III lllr lll■^lllll|ln^,||lll|l 
"I latN l'\ acid, li|c|ii'i- IcNi |ii I'll I lire-, ai c i ni|iI. a cd. so 
that llic i;i\ eel 1 i-rii||i|iiN II acid |c iNiliicdiaIcK iiL'aili 
dcciiiN|iiiM'd mill L.d\cciiNc and i-iil|iliiN ic .icid, and 
this lallci Is iiNcr mole .i\ai!aliie joi ilie dicom)nisi- 
tinil of Ifi'sli lal. 


1 1|.\| 1 HIM la 1 ir. i:. 

\s Is Well know 11. ol'dm.na aieullnl IoINI'. ullell 

wanned W Itll sid|llllN le aeld, .l . .)i.iimd. el li\ I stil 

|iliNi'ie cieid, wliiili Is a eom|iiiiiiid einii|'leii■!\ .iii.il 
o"o'|s III ^d\I ci'iiic sill|iliiN'ie Held , In In at inn ahiWe 
I III llle el ll\l-sNi|illlN'lc ai id ileeiim | n oio 111 1 " i >1 hI 
eilici' and s|i||i|iiiiai acid 

r.\ IrcallliN; \en eoNci Ntraled laiilix d i niisi nK- 
ceiailc at a IiinIi lcjii|ieial me, willi eoiii eiil va led 
siil|iliiiric aeid. Not onIi is the liisidoianed eiteeinie- 
sNl|iliiinc a,eid deeoNi|iosed mlo it~ eon -I il Heiil', lull 
wall I IS also I'ciiiiWeil li'iim llic cKcei me, aisl acm 
lem IS |iliidllced, OWINN l-o llle Nical del i \ d ral I lift 
aclioN III sNl|ilimic Held, which is not exliaiisled cmni 
ll\ ihc IimIi'IIwI NIVIII|Is 111 elvcci'iiic 

(' ll.lUlli. C ll.f) !- all.O 

i'lvi Id lull 111 « ilri 

W'c sliall hate |o |•etmN la|e|- lo ihi |l|■o|)l■|■| ies ol 
ai roiciN llsi if. since il is oni’ ol the lrei|ucNll\ a|i[iea)- 
me dceompositiiIII prodiiels of ;d\ciiaNe, and is ol 
|iraclical iNi|iorlaNce m Ihe sliid) of fals. 
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I’a ticaiiiiu ulyrri'riir willi siilr'-ianrrh \vliicli act 
Ic-.^ i‘!iiiyclicall\ limn sul|iliiu'u- aciil al lny'li tcin- 
|iiiaiuri'N, i>iih litllr aci'iili III i- Ioiiih'iI. lail I'liii fh 
■jh I'rl'llh' 1 llu r l''iir lllr |ll-nil llcfldll n( i;|yc(a'IIIr 
i'IIh‘ 1 ', dill' liiMi'. Ill a >|iai.'Mii-, (li-,tilial mil aji)>aratiis 

I |iail', of mill riitialr.l iiKnaiiir willi 11 |iai-K of 
I'oUilcK'il i-alriiiiii l■lllo^nll■ Till- Hums li'oilis on 
waiiiiiiiu --lioiioK, ami ijiwm oil lictwoiai 17(1 ami 

II 1 io|aoii-, \a|ioinm ol oln'riim i-tlioi' iT II , () 
'I'iii' I an 111' iiL'ain ii'iliiiiil to ”1 \ mi iim In |iio|oi|o('i| 
•h'a: iim u il li w alrr 

I 1 in I I la 1 l'llo'.l■l||l|ll^ \i in, 

Hx liraliii',' ri iimiiliali'il x;Kri'iiiic willi o|arial 
I'lmai'mim ar'iil L'lM'i‘ro-|'lios|i|ioi ic aciil is |i|oi|ii(tiI : 

"III 11 nliali/i's llic III|iI III w illi liaiaiiiii ra I lioiialc, ili'- 

roii'|io,i s I ill' soliilioh ol lial llllii '.'lx ci'i'o |)lii)s|iliali' 
X' nil ■■ iii|i|nii ir mail, ami niiiciaili'ali's (hr so|ii(ion m 
x.n no lo ,1 s\iii|i\ l•ol|s|s(rm■x' ilx liratiii”, (lie 

I' >111 j' aimi is f Irfi ii II j Mis( il 

(li\ri lo-iihosiiliorir anil, liitlirrio of no inacliral 
Mn|i'iiiam-r, m a xn-x inlia'rstiny hoilv to (lie plixsio- 
lonirai rlirinisl, limaiisr it I'onmsan cssriidal colistil- 
mail ol (hr iiri'xr siilislaiirc of (hr alvroliis, ami of 
I’KK-Xi.lk 

I'X (I nil nil.’ rlyrri iiir xx'illi iialoiii acmls. or \x i(]i 
|ilios|>|ionis lodiiic, iiilrir and. rtn, oiir can |irodiicr 
Iroiii nl.xcriaiir a yi'ral (iiinihn' of .snlistitiilrd roin- 
poiiuds; ii|ilill now oiilx onr of (lii'sr hiihstituiion 
lirodiirls, vin. tlir nit.ro-|iroiluct, (imis niijiloyjnrlif 
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tt't'lluically. Wi'cati tlicmlon' liiiiil (mrsclvr^ td a 
Micrcly lii’ii'f iloscn)itiii?i of ImkIu's liavinj; (inly 
tliL'iirclical iiiijMirlancc. 

'riJi ('iii.dKin imiNs. 

I'lV ti'caliiif; ;jl\cci'inc willi liydi-ficlildi'ic acid, a 
niiiidicr Ilf ciini|i(iinids aic lni'incd, wliicdi arc intcr- 
csliMc c\aiii|ilcs (if (lie ^idislilidMii iinicess, and 
(liriiw coM^idcralile liylit "n (lie c(iiislilidi(Hi (d 
^IsccriiK', 

11yd reel dune acid ads nii clvia riiic in \aniiiis 
ways accordnif' In llic l(aiijicralui'c and |ircs,sni'c. 
When a cin'i'ent nf ludnaddunc acid ya^ is glassed 
tlirnneli e;|\eeniic so Inne as it is aliMirhed li\ (lie 
li(|in'd, in a clnscd liihe and li(‘a,led up tn (In' li(iiline- 
pdinl of water, the jii'ddiiid nciilraliycd u i(li jidtassinin 
caihdiialc, and c\tracted willi cllier, a lnpiid is dh^ 
lamed, whose lidihne-pdinl is d'jKI specific 

aravilv l■l.anll wlindi hasa.swcel las(e This liipiid 
IS the simple chliirliMlrin, or iiidiidchldrliMlriii, having 
the ('(instituliiin C.lI ,(< HI The reaclidn mav 

he |■('p|■es('nlc.(l liy (he I'dlldwinc (Kpialidii.-- 
('.,ll.,d)ll)„ + IK'I - H.O 1 ('dl,|01l,)('l 

^l>rrlltll- hvillix lllnlll wall! lllnlliH li]i>rll><l>ni 

U'Hl 

l!y lu'atine elyccriiie with^.i.hinit (iftcen times its 
weight of hydrochloric a.cid m a closed tiihe ii)) to 
11)0' C. for ten to twelve hours, one ohtams by ,snb- 
s('(pieut distillation an ethereal IVaorant liijiiid, hav¬ 
ing specific gravity J -.'tHd, and hoding-point J7 I 
'J'lns is dieldorliN'drin, CjH,((IHK'I 
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(',11,(Oil),, -I- 21101 211,,0 + ('.Ji„(0H)0l, 

i:h(('iin 4 ' water ilu lii()r}i\<)i in 

aoi<) 

since (licrc arc three liy<lr(iN,vl crciU|is in clyc(Tiiic 
which (^'ui he rcpliiccd i)y olher radicles, it nuistfnrm 
a tnelildj-liydriii. This, howi'Ver, is not produced 
hy the direct action of h\droehloric acid on ydyeer- 
inc, lint can onl\ lie oiilained in an indirect \\'a\. 
i'lV Ireatinc dii'hlorhvdrin with phosphorus penta- 
ehloride, tnehlorh\drin is produced in (he following 
inanni'i' . 

0 11,(011)01, I I'OI, IK'I ) pool -1 0 11,01,, 

(Ih'IiI'i! Ii\(ir lU )>h>>s)rliiirUs liyilio ))liO',|ili<>i il«< ti U'hl'T- 

IM’iita ililoii) <>\\( lilmiiii- liuhin 

I liloi nil- .11 ni 

Triiddoihvdnn has a speeilie eravjly of I 117, 
hod.-, a( I'l.’i ('.,aud may he rceanled as elyeerine 
in ui'ich all (hiec hvdrowl croups are rl■J)laeed hy 
'■hh r.,ie. ISy lone continued heiltiiic of Iriehlor- 
hulri'i with vMiter at a hicli tenipera,ture in a .sealed 
tithe, It IS aeani hroKen up into livdroehlorie acid and 
clyecrine, a prool that the radicle (',,14 (elyeeryl) has 
I'eiiiained intact. 

AVlien triehlorhydrin is treated witli ehlorini! eas, 
one of the liydrof'en atoms of the. 0,11. radicle is re¬ 
placed hy chlorine, with the production of tetra- 
ehlorhydrin, 0,H|('l,, 

The eon.stitution of tlie Jiioleeule is I'usily under¬ 
stood. if laie assumes that the atoms in the f^lyccrine 
molecule are arraiiced in a similar way to that in 
marsh "as; wo then have two hydroxyl f,'roups at- 
t.aelied directly to the carliou atom, and more easily 
suhstitnled liy chlorine than tliat wliicli takes the 
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jihiiT Ilf livilinmii III one (if Hie iiictlixl i,'i',ni|is. 
'Pill' liilliiWIlie liiniiulic will III. ike llll^ l'elilll(lll^lll|l 
eleal" - 


M.lt'-ll L'lL^ I 


Meeneh !nl tl \ lil 11' I 


r" 

Icii ,on 

(IKeeillle - ('|()|| 


|l)ll 


iCil 

ll'll III] 


i llell !e| ll I ill 111 ( 


('ll 

, CIl (III 




,, , , M- ' I , / 

1 1 ichlDi li\ ill III ( ^ ! 1 11,11 ill.ti n\ (ii iM t ^ 

Id I ( 


CM 

CIICI Cl 


Thru' I- .l!si, .Iiinllicl- coiiiiHimKl whli'll Ik- l<- 

li.U'dftI :js :11I inlet llinli.ih' |(id(lii<i til llie, ^uli- 

sllllltlnlts. \ 1/ ejitcilldf}i\<lt in It N oht.iineil wlielt 
tlicltlui-livtll'lll I' I ftMIt'd \\ illi .iijili dlK stihllliin 

Tins Is <1 I'ljuid Ititiline al I Is . wlneli )t\ lieal- 
nn'iii wilh li\dh>nid()iii' a.enl i-^ a^'Uii) ehan^ed mtu 
dicltlcilivdrin 


(’H nUla i, 1 Koll KCI I (' )! ()('! 

• Ik )il(‘i Ml tml I .-(I’lf. iK’i.ixtiitn ( )iii'lil<'lttvitllll 

li\ (|l•(^t<ll’ ' lil"i i-lc 

c.noci I MCI cji.ioiiici, 

I ]))( litotliv(Itin ^ l>ii lilo)li\(hin 

r»v Ireatmeiil d Ljlxrcntie with liydnibiniuif acid, 
Df ]t)ios|)linrus liioniide, hjoniiiK’. dei'i\ali\t'S lU'c nh- 
laniei! wine!) aI'e siiinlai' ni jatnslitiition to the 
<*ldorine-(ienvaliv<'s. d’heseaie as (idlows,-- 
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MoikiIh oihIimIi iii ■ 0,1 I, (( >11 ) ,1 >1 
I )ilii'otiiliy<luii (' H /( )1 J )i’ii . 

'I'nliiiiiiilivili 111 (' 11 Ui , 

l^ijiiliuirnlu ill in (' 11 ()l>r 

l>\ ti'i'iiUn^ yiMTi’iiic I'lir Iwriily-liiiirliimi'h witli an 
ni|iial UTiniil of ]ilini^|ilicii'iis lironiiilc, ami tJien (listillinn 
ii|i to im'i|iii'Mt rhai’iiii"', out'oiitains iK'SKlosac.rolciii, 
a ilistillati' sc|iai’atiiiy; inlo lun laUTh, llm n|)]ii'l' om* 
liniiin I'liiiiioniliN I Inn, ('.If Ol'n', tlm lowrf one (iilironi- 
liyili'in, (' 11 ((>1 i t I’ll',, ; the n ^idiic ii'niaiiiinn in I lie 
ii'tojl. aller malt I alization ami ti'ealnient uilli 

rllici', ill■■a(i^s ililiromiiMli'in, aUo moiiolironiliyilnn, 
(',11 (()l I) .I'll- Winn all\l liiomiile in niixeil with 
lironoiie, InlironiliMli'in m iiniilm-eii ; .. 

(■„ll,l;r 1 r.r, (',,11 J'lr. 

I Iw I l<l<-lllhlD t! iKloliiliViiini 

A(iio\ oi.' Iodim: ('o,\ii’(ii .nos on (!la 

If ytiyccrine m Ireateii witii liMlviiiilic acid, imivc 
em'r”rlie action lakes |ilaee Ilian willi hvdi’ocliloi'ic 
acid or li\di'oliroiiiic acid ; it imineiliately separates 
all till li\iiro.\yl Groups Iroiii flic f'lycia'ine, with the 
loriiialioii of all,\l iodide. '.I'he excess of h\ilriodie 
acid reaet.s further on the allvl iodide, and forms |iro- 
p\ leiie: 

(g I toil)., -I dill ' (gi,.i + ;Jlld) I- J, 

filj'Cline IimIi iiiilii .iU\l iiiiIhU- 

■ a. 1.1 

(gi.i + HI - (Uf„ + I, 

khIxI.- 

.\IKI iodide is prejiared in the following Avay: 
III a tiihiilated retort are wanned a solution of 
.) 



IS 
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s (iiirls iikIiim' III ciii'luiii liwil|ilii(lc mill I jiarl u! 
|llliiS|iluirUa, 'Hill IllH'l' illhllllnij; nil lllr railmll lil- 
Mlljilliill', IIIiIimIi'iiII-' nlUTI'lllr I-' .■lllllril 111 small i|Uini- 
tllU's III liir |illlis|)llii| Us Mllllle II llialllllis. Till' two 
liliilirs I'racl (111 rarll nllill Willi nl'rlll Mnlclli'r, llllil 
li'niii till.' I'csultuifi Jiiass mu iilii.iiiis, |i\ ilisiillaumi, 
|iniji\K'lir, watiT, anil ail\i imliilr 

'rill' i.'i'uili'alh I iiiiliili' Is la. Ill n I'lili an I il . il iiia\ 

|ir (li'l'nlm l/i'il il\ sliaklli” mill cailsllr smla snln- 
tjiiii, I I'l'l ilicil Mill call mill cliliii iilc. ami n iIicii 
iililaim-il as a ci-lmii'liss liijiiiil, IiiuIiiil: al lii'J 
uliicli has till' sji ^ 1 ', I 7,s',), ami a -limiL' gallic iiki 
(■ 1 ( 1 ( 1111 '. 'I'lic |ii'ii)i\ Iciic I'lissiiis ‘M'l a~a li\-|irii(lii('t. 

Ii\ si 11 111" cm i| inn and jii'cssuna cuiiili'lisi s in a I'lilniii - 
less, iiccnliiu-siiii'llin" lii|uid. 

(ilu'i I'liic Is. a- ahead) slatid.aii alcnlinl, lull il 
Is a li'ilndric alcniinl, uliilsl limii IIc i■ iiiiiiiiialU'ii, 
CdJ . that Is the radicle )ii'ii|ii ii\i, cue nhlaiiis a 
miiii(ili\(li'lc aicclicl, all\l alcnhid 'This is then a 
|iriicl’ that the railiclc < J I ,, winch m ('(Uitaiiicd in 
"l\ceniii', IK mil (|iiili' idciilical With tin I'adu'le all) I. 
It may he (|ilili' I'laililv dlsliiieiiished ii\ its (llllei'elil 
all III Ill'll) I'll II 11 the iatlei , III w Inch, hew CM'I , in main 
]iiiiiils It stands M l) near 

It Is, miii'einei, |iiissihle In dii'ccll) lU'iiiluce all)l 
alciiliiil li'cm clu'i'i'iiie in ll^e hillcwiny manner 
Wllell cue heals chceriiie with cMlIlc acid U|i tii 
nil'C,, Ici'iiilc acid and caihcii dicMdeare Jircdiieed ; 
iitlli III the diliili'd h(|nid. riirniie acid niii) he chtaineil 
h) distallaticii. As rccardscciiiliinaticn cl Ihi'l’ni'inic 
acid withllm elyceiiiie, Ihis is mil) iiidiiceil al a 
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lii^lu r uiul iu-coidiiij^ In l''i'll('id and 

1 J(‘nniii”rr, tlir o|H'ralii'ii is ln'sl carj'ii'd inil in ihc 
liilliiuni” nianni'i line niiM's 1 ])arts s|\i-t'iiin' willi 
I |i.nl iiA.ilic ai-id, anil adds tn ilic nn\tun' [ In 
|)ail III aiiiiniiniinn idilni'idr, wlicn mi lii'atinf.| inic 
iditanis .1 aKitiiiIi' Ilf liii'niir and i niiinolni'inin 1 . lly 
]'i'iliini.’i d lll•alnl!.; at ’Jt'il) ('. llii' innnidm'inni is split 
np iiitiialhi ali'iiliol, rai'linn dinMilr, and walrr - 
( II idlh i ( 11 ,( 1 , (' ll,i()ll),(l. IK'O) 1 - lld» 

.•l\ 1 <■! !ii.’ hniiii* 11 i-l "Im I'l.i-immii .iinl 

(' II ii Hi I ,() IK I »i (' ll (dll) I Cd, I II,() 

l\. I Id louiiii ,<i III -ilhl it.'iiidl < iilii'ini w.itii 

•nil 

.\ll\I airninil lirunis !■ i d isl il aliraiK at I'.tn (' ; 
llii- il 1stillallull imiliniirs tn iKid ('.. and siinnllatu;- 
iinsK Ilii'ii' aIsn jiassi's dmt ari'nlrin Innil tlir difcrt 
dd 'iiip is||imi 111 till' pIxiTiini' itscll'. 111 mdri- tn 
nlil nil till' all\I alrnlml m a pni'n stair, nnr shakrs 
ill'' i.iw ilMillatr with a snlntinii nl pnt.i.ssinin rar- 
linn,,tr, wiuii'iiy watri- and allvl Ini'inatr air re¬ 
in iiril till- liipiiil srpaialrd rinni the pntassinni 
iMil.i.iialr snlnlinii Is waslird with snlid alkali, ullrir- 
li\ the arriilrin Is leninvrd, ,\l'lri' reelil’iratInn at 
'•Hi In i'lll (',dr\in^ uilli ranstn- liaf\la, and re- 
pralrd disiillalinii, line nlilaiiis liiialix purr alK 1 al- 
rnlinl a.s a rnlmiriess liipiid, \\ illi a Intnie disari'rralde 
snirli, Inu sprrillr maMly (li-S.aS), and a linilntr- 
pnint 11| tni ( 


,\iiaii.i:i,\' 

.\niniir ill,. diTOinpnsitinn pindi'iris nf plvrrfiiir 
^^ltll wliirli mil' has ninst l'i'ri|nrnlly (n dii, ari'olrin 
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takes the first |))iic.(% lK'raiis(! elus'riiu; In 1 - 111 ) 1(1 
lu'iifiiie\ei'\ easily lie.enliies eiinverteil iatn this lniiiy, 
anil e\eM in eiiiiihmeil elyeeniu- (in fats) tlui same 
(ieeiiin|iiisitiiin takes jilaec, if nne heats tile fat 
iiniekly, the ilisaereeiihle smell whielt is eviilveil 
when nne ilrn|is fat on a lint |ilate nr aJkms it In 
liiill on ylnwiny enal, is eaiiseil hy the e\nlnlin|i n| 
aernlelli Itself. 

r>\ ra|iiil ilistillatmn nl ylyi-ernie aemlein is alsn 
Inrnied, ami that in \ery lar”e i|nanlit\ at the eml 
nf llie n|ieratinn, II mi|iarts In -idniirles.s ul\, (.| jn,;^ 
when It IS |ireseiil in e\i n niil\ niiiinte (|iianlit\, a 
illsayreea.hle ami |ienel ratiny smell. 

h'nr the |iiniliiel loll nf aemlein III a laiee c|nantir\ 
nne Ireals anliyilmtis ylxeerine with strniif'dehulrat- 
nie siihstances, and at ln.(ih teniperatiires e.y. nne 
heats I |iail e|\c,.rnie with d parts nl aeid pntjis- 
simii sulphate, wlierehy the lieeninpnsilinii nf the 
nl\cernie lakes place aeenrdine fn |,|ie fnllnwme 
mpiatinii 

(1,11,(011). ('J1,0 t dll.O 

i:lv(fimc JKioIrm 

(Ine iihtains aemlein hy rectilieatinn as a cnlniii'- 
less liipiid wliieli hnils at h'd' ('., the vapours nl 
which attack the eyes and nose with \er\ f'reat 
vinleiiee, and cause nreat innijnimatinii : in water it 
(lissnhes only sliehtly, hut m alcohol on tin' other 
hand very e-asily. Aemlein has the ]inwei' tn rediiee 
silver o.xidc, and is tliereliy ehanp(--d int<) aei-ylic acid, 
of wlneli the liinnnla is ('.,]r|()... 

A vpi-y interesting; deeninpnsitinii nf plyeerilie is 
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tliiit vvliioli laki's |ilacf by tin' actnin nf b'rmciil-s mi 
dilute fil\c(‘rint', imd b\ wliudi acidr, id' tlie fatty 
aeid si'ides are funned. 

One adds {ilyceriiie to a lii|Uid wliieb is iiiidereii- 
iii” aleidiidie leriiieiitatimi. when si'iui alter the 
additimi id a eerlaiii iiuannty nf elyeerine tlie I'er- 
iiieidalimi e.easi's, mi that yl\eeniie iiiii^t l>e regarded 
as a biidy iniiiiiealde tn alcdudie leriiieiilatinli. 
'I'liDse leniieiiis id tlie lower order, wliieli are known 
as liaeteria, aie able, bowever. to deeoiii)iose e|\rer- 
ine. and tliereby one rise lo a wbide --eries nl aeiils 
belonoiii” lo Die l'atl\ arid series 

()ii" allow- lo stand a mixture id I |iart ylyonne. 
Id |iarts water. ,1 ]iart elialk, and (I Id part fie-hlx 
roiniiiimiled nnittim tit a teiiiperatinv ol ,'l."i-lll ('., 
so i.dtis piaee a \er\ slow fernieiitation proi ess, 
wb'i'i eoiisists III a whole senes ol disliiirt I'ernieii- 
tatiiiiis, some takiiie Jilaee side by side, olliel's in 
sei|iieiiee; rarboii dioxide and livilrooeii oas are 
evoked 

'I'lie wdiole I'ermeiitatiiiii lasis about eielit montlis, 
dliriiie wliieb are rornied, besides ethvi aleidiol, aretie, 
propioiiie, Imlvrie, xalerianie, and raproie tieiils, as 
Well as a small i|itaiitity of liiplier la,tt> aeids— 
the oreater |)itrl of Die elyceriiie is hereby deeotii- 
I'li.sed. 

rile feiIiientatinii processes, wliiidi III Dliseaseai'e 
known to take ]daee, ti-ri' Die alcidiolie fernieiitalton, 
Die acetic acid terinentatioii, and the butyric acid fer- 
ineiitaliiiii. With yeast elyceriiie ferinenls at dl) to 
•11), with Die forinatiiiii Ilf propionic acid; with Die 
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liulM'ii- iiriil li.li-llIlN, li|i In liiitU alnnlml anil Iri- 
ilintlivli'ilc'i'lu'nl. 


(il.M Ll.'llil.s 

Tim arllnii nf ai'iil^. nil nlyrni'llm ha- hm ii l'iii|-h 
rniH|ili'lnl\ stinlmil iiinl ha-; Immi alrnmK rrlrn'ml 
In nn |i 7 li\ hi'iimiiia' Inyntimi L'Ki'ii’iim anil 
ai'iil-, rnni|inunil- arn I'nrinm! uliiih am ilnnailiiil 
as nl Immal nnin |m iiiinl- Thn nm-l ini|inrla III 1 1 elm n 
ealK nf llms. i n|n |«Hi niI- an llm la!- \- ihn 
|■•InsllMlll"ll nl tim lal- luiann h. llm' Kimwii. il 
wa- inipnitaiil In iln|. run im imi Imi ir\ .liiinl inin 
I'lnalmn n| aenl- innlaiimil iii lal- willi 'jhi'iinm. 
e' III! I mu 111 Is mil 111 lie nhla nil'll -1111 1 la 1 in I iimi' |ii njii rl m 
In llm hits 

Tim rnaelinn allaiii- rnni|ilminii nhin uliinMim 
I- inie'il |i iijil Imr with si ■'arm ai iii, |ialniil m ai al, nr 
nlnie aeiil, lia'li' I- inrnmil ai'i'ni'ilinu 1" limjanjini 
linn- in w limli I hr aeiil- am mn|iin\i'i|, thn nmim , 
ih-, an.I Irmh I'rruh's nl 1 lu' m-|ii'rt|\r lain ariil- 
rim nalilially nrmirrin'i fal- arr Inuhi ri iiins, aial 
llm I nin|iniili‘i- iirnilimni aililirialK rrsi'inhli mni- 
lilrli'iv llm iialliraJI) neeniriny lal- Imlh a- mrarils 
llmir |ih\-iral .iml llmir elmnima.l |irii|mrlms 

l!\ liir I niiiliiiialmil nl ulym'iim Mllh llm anils, 
wall'!' Is al\\a\s I'hniiiia.li'il, aihl in llm s\ iillmsis nf 
llm nlyi-rniin I rislna nil. Ini' r\aiu|lln, llm Inllruiiir 
n-arlmn takns |ilaim 

('.11,(Oil) 1 ,(!,! (' ll (Oil,,r,,()|, + ;i 11,0 

U1\<ITMI'‘ sic,nil ,II III 'l‘MI ||' Ifh I'l I lilc Miltcl 

j’msilli's llm rri-id,-, ,,i nlnie, |ia,linilie. ami 
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sl(‘:inr nciils, wiiicli coniliKtliK iiccill' ill f'll> niii' tins 
ilk'i llir vill'liiiis i'l\'Crriili‘s (il till' “llii'r lu'lds of llio 
I'lillv acid M'l'ics ifoi'iiiic, liiifync, pnijinmic, valer¬ 
ianic, etc.') : a^ (ar as tin -,c acid-, occur in nature in 
tlic fni'iii of pivccridcn. tile aI'lIlii'111IIV produced coiii- 
poiiiid- r'•sclul'!l Ml ail I'cspi'i-I-, (lie natural 'I'ri- 
acctiii. triluityriii. Ii liaiirm, are ..iicli eivceridcs which 
arc iiicl with III iialiiic l tin can prc]iare the 
■jlvcei'idc- li\ \aiiou- luciiiods I ithcr ii\ lieatilic 
ld‘C( rule with lie' i'c-.pc(li\c ai'id in -caled nhiss 
tilin'- in an oil hath, .ii Iw iuimiil; -ulphuiic acid 
as well as the lallN acid willi the clvccrilie or Iw 
dis-.. I\iii;: the acid iii the nl.ci line iw wainiiiie, mid 
tlicii piissnic li\dio( lilonc acid Mtas tliroiioli the solii- 
t M II 

I’ln ... siilpluiric acid in llic s\iilhesis of 

Ih ' y!'I I 11'ic . o| Ihi olher acids Ilia\ lie e\pinined Iw 
tile loriii.tlloll 111 tile first place of ^t\ccro-siilpliiiric 
acid, which, howiwcr, in coiilact with llieoryattic 
acids IS couM'I'led iill.o tile cl'cende of the acid, and 
ui'o li'ee sidpliurii acid I'or evuniplc 

< .,ll,''<'lli ! [|,SO, I' II ,(0111,10 . SO II) I 11,0 

-'.iTiiiiini fill o|\< filth siiliili‘11 1. II h'l ■' \t.iifi 

cdl ,|Olii,i(' , so III I '>.) *hll ,| 0 (’|„II ,|(>l ,,4 

tilVM III -.Kliih.iii. , 11.1 Iiilliilth i< til iMI’lllllllltl 

JII.O I II,so, 

« <!' 1 stil|i}iiii h 

ti hi 

'I'lu’ act II'll tif h\(lr<u-hlni ic acid is iltal chlni !i\drin 
IS first I'li'iiicd (ivnii life f^lvc<‘riiic, wliicli in ci^n- 
tact With lilt' acid is c(>itvcrtcd into tlio rcspcctivi' 
;4lyc(‘i‘id<\ waticr, and ii\drocldot'k* acid 
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('.11,1011), I ifci ('ji,(OH),('i I 11,0 

uKi'i'i nil' t>\ iti 'K'liliiiit r lilm Imltiti 

(',,ll,(OH),('l4 ■-’llj** I- 

> llloi 111 I'Jt-H ,|l 111 llloll-lll M.lfl'l 

110 ) 

IivIhx llloin ,(l'l<i 

Xilric .'ii'id (‘.xi'i'ts a somcuh.il. iliricniil rcai'linn 
from (itlicr acids on "i\ccnnc, and indeed (lie re¬ 
action de|iends in a ^leat di'orie on wlieilier one 
einjilovs ddtile mine aeid. or that of lii"li niiieenlia- 
l.ioji )Nilrie arid ol low slreii,e|li Ir'i'iiis from f;l\- 
eenne a new aeid, wlmdi is kiioun as n|v|.,.|'ie aeiii. 

One call Jirodiiee eheelle arid li\ inirodlleino info 
a. ve.ssel niljae aeid of .s|ieeili.' ,!;raMl\' I o, and 
eanlioiisly allow inji to flow down Ihe sides id' the 
ve.ssid a tinxliire of ei|iial voliniies of water and 
el.veernie in siieli a wax that, (he "Keerine lloals 
above (lie iiifrie aeid: afler alioiit a weid; the lii(ind 
is placed in a desieeafor om r .siii|diiine aeid, and is 
left Uiere until a syiiipy hi|ind is jirodiieial. 'I'his is 
netita'ali.'-.ed with lead h\dro\ide, and the lca.d .salt 
deconijiosed by lixdiiipen ,sulphide, wlieiebv after 
aeain eonei ntratiiie oxer siilphiirie aeid, e|\eerie. acid 
IS obtained as a lainllx x'eliow' li(|iiid, easily soluble 
ill water and alcohol, 

'I'be forniilla, id pi) eerie aeid is 0,11, (l^, and one 
e.in rejiresent ils lorniatlon from plyeei'ine in (he 
follow me way- 

on,.(OH) OU.OH 

i ‘ ! ' 

OllfOH) - (’ll OH 

I I 

0H..(OH) OOOH 

jjIycfiifK ,1' III 
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(ir ('JI )()tf. One i-;in also r(’i,’ai'il it, as 

(1 1 1ly(In i\y |))'i>)ii(iiiic a.ci(l. 

Acconlino to tins ('((nation only one of the two 
outside ei'onjis - ('!l,.OJJ, vvliicli aii'o (ircsent in ydy- 
(((TiiK!, is cliany'cd In the snhstil.ntion ol an oxv};en 
atom lor the two Indrooen atoms with tlic tonnalion 
ol the carhoxyl COOII; theovetiealls there is yet 
allotlier elu-eiic acid, m nhie.h both the - CH.iOlh 
eron|is are cliameed in the same way. 'I'he (irodiie- 
lioii of this acid ha.s not yet, houever. been aceoni- 
)dished. 

'I’he |iow(a-liil oxidizine actum whi(di nitric acid 
(losse-Kcs, necessitates tha.t the chaiiye in the e|v- 
cevmc does not take ]ilacc so simply as the ahovc- 
im ntioned ei|nalion indicates: there are many more 
complex secondary reactions, and a (lai-t of the 
e|y( rmc is cons('i|nenti\ converted into racemic, 
acid, elycoliic acid, formic acid, and oxalic acid. 

Very concentrated nitric acid .acts on {^dycerine in 
such a way that a elyci.'ride results, viz. the nitric 
acid trielyi'cride, or trinitroeivcerine. id' the foi'iniila 
NO,),. 

'I'he |)rodiiction of this siihstancc will he described 
in more detail I,iter. 

-\s re(,'ards the ]iro(luction of the mono- and dinitro- 
ftlycerides, one has to jirocced in another way than 
that of direct comhinalion of elycerinc with nitric 
acid. The\ are obtained by niakine- use of the 
inonochlorhydrin or dichlorhydrin with a mixture of 
e(|ual parts fumine nitric acid and sulphuric acid. 
Jty dilntinf; the liijiiid with much water an oily 





L*<; 

srji.nah's, \\ti!<'|i |«isn<-sm's {Iu‘ i-ntitjx'sltuui 

r_,If ('!(() , (imifrniiii'iioctilni'njvcfriiH' or 

(',;|-I rL(() \i),) - iitoiioiHtro(ltclili»ri:Ko('i'itU‘. 

Ani'tii^ ihr ?iiinic}oii.> (•o|ll{''lU?ni'^ jirodui'rd I’rniu 
,l^l\ccniK' })y >lllKti(utloIt |Hoc<'s^;f'-, U|> Illl n"\\ iviiK 
(HH‘ has atlamrd Irchiiiral iiii|i(»r)..ni('i', an<l tliK is 
ihf mlroi:t\ccriilc csi.a n-rrMitruiish known a" nilro- 
'^d\('iTiiKo wliir-li H (ilsiniiriii^licil h\ {]), j)ro|>i-rl_\ 
liiat II Is {irrotn|>osfil h\ a htow With a \i-'K'iic(’ 
W'lilrli {‘X.’i'rd-' In hll ih.il <>! olhr! i'\ji|osi\r suh- 
•'tanncs In (■‘viisi'ijiii'iii'i'<j| lln j>ri‘jii il\. llm ruin- 
fx'iiihl iclrnv.i ((. }s .'inplin.'d m i.'rlitncal ^Ajiiosno.^ 
Ill rnri' im-i'casiML' \\a\s. and il-- ’Manuhniiirr lorins a 
sjn'cial nidimi_\ 
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rill'. I'UiilUCIPiN oh’ I.I,V< |';|;|M.: 

I i t.. ill. I nil.' 11 1.11 . inr r. i|inii .1 I. ■ m p.ir.ilr -Irai ii- 
|i,i!iiiilii' ... 111'- I'll.Ill l.il'. Ill :i imi'i' --laic Ini' llic 

|i.ii |i..si'-. 111 i,iii.||i‘ III,Ill'll.irt 111. , ;:l\ 1-.'I III.' ua> .iiil\ 
|ii.)iliii-i'.l .III ill. -mill '-I'al.'t.ir sri.'iiulic r..-. arrli 
, 1 'i'i 'ill ,1 li':i.'i‘mii':ii |ini'|i.I'l '-, li.itw ll.lmlaiiillli^ llial 

III 1 - IH'III 1 . 1 ", I |I '111 SI ia|i liiillliilacl lire one lia.l I lir 

i':iv\ '.lali'nal ill l.i i'^r . |iiaii! il \ ii'acK fur i iii|i|.i\ iiiiiil. 
I'ii.' ..iiliiiai\ |ll,ll•lll■.' 111 llir |iliiii iiiac'isl liir rlic |ini- 
li'i. ti.m .,| ^Krriiiii' \\a^ III -'apiiiiiK ml witli li-ail 
" 111-', I'.iratr llic llll(■|•all'.^ f^hcrniu- li'niii tlic 
liM.ii ',..a|i l.v w.isliiii^ willi walcf, ami lli.ai in.iiluiir 
r;!’.I nil' III till- |iillc sl.il.r Il•.llll llir slill MTV liii- 
I'llli '.illllliitl l.\ llic 111! I 111'll .IcmTiIic.I lll'lliw 

<'il,M'l-lll\l' 1 miM III Ml SlIM'. 

l)i;.‘ I'li'iiaic-, lead Mia|i it.lic i'iii|ila'iti'illii Miii|ilc\, 
III ili.icli)imi plaatiT iif llic |iliariiiacis(,l liy •'limiic 
f.'ccliiiT !l jiai'is lix w'ciclil, Ilf iiliNc nil, I .'i |iai'l.'' Iiv 
\vci”iil Ilf liiliaicc, ami a Milliririicv of \va.l.ci' until 
a iiiufnriii iiiiNtiiiT m nlilaiiicil, wliicli !•< then hnilcil 
III an linn visscl with ('nnstaiit atirnni; anil aililitinn 
(■ 11 ) 





•2K 

Ilf liiiiliii^' Wilier, until nn testing' In eiKiliii”, it eoii- 
ei'iils to 11 Mseniis white iiinss, wliieli liiir, tin Iniieer 
miy j^reasx feel. 

Olivi' oil eoiisisiis for the innst jiiiil of the ,e|\- 
eeriile of oleie acid, while the liheeride of juiliiiiiie 
Held and a sinall innoniil ol tri''teariii are also |ireseiit ; 
lead S(ia|is are formed eorresjioiidmj^ to i aeli, (he 
lead oleate ]iredoiiiinatiiift. The resiillint; iiiass is 
lusoliihle ill water, sotieiis on WarmiiiL:, hill is hard 
wlieii cold 

h’lir till' se|iaratioii of lie yheeriiie iiii\ed with 
the lead .soa|i, one pours liol w.ilei oii the i'omp|i tel\ 
hoileil. hut sill! tluiil pl.ister. siii ' the mass ihorouuhh , 
and leaves it at rest (or a time m order that the 
soap miiv scpaiale Irom the water, then poms this 
otf, and re\iea1s the washmp se\er,il times, imtd all 
e|\eenne is separated iroiii the mass -, the elveeiiue 
waters are mixed, and the punrieatloii proeeeded 
wtth. 

As tile e.xeess o( le.id oxide ilissilu-s m llierdt- 
eeriiie, this must he lifst reiiune.l, '.tliieli Is aeeom- 
))li.shed hv p.issme .sulphuielJ.ed h\drooeu t,hrou,t;h 
till' el.veeriiie. 'I'lie lead is eouverled into sulphide, 
wliieli is thrown down in the form of a hlaek pre- 
eipitiite, and is removed from (lip elyeeriiie h\ liltra- 
tlon. The lii|md after freeme froiii lead is evaporated, 
and \leldselye.iaineIII a hro-wn colour and unj'leasant 
odour; to render it. water-white, one a.llnws the 
litjttov to lilter sliiwl) llirouoh iiesldy Inirnt animal 
eliarcoal until it emeree.s iierleetly colourless and 
odourless, and evaporiites d, finally on a water-hatli 
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1.0 :i sYni|n consistciicv. Tins i'\.i|)onK ion iiiiist lio 
iloiio, lioucvor, willi orciili i-inil,ion. ii.s liy conl-iict witii 
ini', j^KconiU', i‘h|ii'i'iall\ if il. Iiii- iiIrcinK |■(‘;U'llt‘ll a 
Inoli roiiconl rut ion, :i.t;ain lici'oiiics ilai'k coloiirod. 

'rill- ;;l\orniic olil:biiii'<l by Ibis li'calini’nl Is (|uiie 
|iiiir, and oiii-oblaiii-. ,iKo a r;ood yield (d’oivconnn 
III rclaLioii lo llio i|iiaiilil\ oC nil used ; at the]i|'eselit 
t line. Imwevei, si'areeK aio eUeeniie is |)i'e]iared iu 
tills \va.\. as till' eost ol |>indiietioii is so beaw lliat 
tile yKcTiiie so |irodiieed is niiieli dea,rei' tban tile 
e.|ii:i,ll\ |iiile and li|e|il\ eoneeiilraleil jH'odtlet wliiidl 
Is \ielded bv the sleanc Held iiiailiif.uTol'V. More¬ 
over, lead |ilastei Is now iiiereasinolv ra,rely ]ire- 
pired Imni olive oil, beiiio iiiosllv made b\ directly 
s,i|ioiiil'\ my v'llb litliarye oleic acid, wliiidi can be 
elieaiplv obta.iiieil as a. b\-|irodiict in stearic acid 
iiiainifactiiH'. 

I’li'Mu 1 I iii\ or (li.vi'LitiM, i\ rill S'l'i.Aitic Arin 

I'''! lOIO. 

Ill Works III wliicli the so-called .stearic acid, i.e. 
a niivliire ol’ stearic and ))a,lniilic acids, is jirodiiced, 
a very considerable i|iia,nl.ity ot e|vceriiie results as a 
bv-|irodiict, and it is worked iiji as a. vi'iy valuable 
stibstance 111 all the laryu r works of tins class, that 
's lo sav, conceiitraled and relined. 'I'lie vva.y in 
w'liiidi this IS carried out depends upon the process 
wliicli lias been eiiiployed for the decomposition of 
the fats, as will a.lso tlie yield of e|yceriiie obtained. 

The deconiposif Ion of fats can be effected in iiiaiiy 
wavs, either bv sa|)onllica(ion with alkalies or alka- 
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Inn- fiiitlis, Ic'i r\,uni'll' 'lilU'klnnr, iiinir 

vai I'ly w 11 li cau'tu- alkali, as m llir nlik i |'rnccx^c^ 
Ini' ■^tririllr |il i ill lli'l In li, nl li\ ^a |inl l llira 1 li'll Willi 
Miriini'llt lllllc. wllkll la a far leas r-niiuiinli lili llinil. 
In liil'lil calrilllii aciap. with Ilia aiiiiilltaiMniia rlii|iln\, 
iiii’iil nf liipli |in'a~iii a alaaiii 

Oilin' mnlmila f.ir tin st‘|iaial.inii nl lalt\ anil' 
llnlii a|n.'Villi' llli'iii iccll'i !■ mil'll aa|i"liiriral li 111 
|irnrfaa('a am lli'i'i in wlin-li ihi ilm niii|iiiail mn nl 

till nil 1 ' I'll 'I'li'h In liii ai. n' in in. nan. , ■-|l|■l•lall> 
hv aiii|iliiii in an.! iiiiali\ ihn'i a iin n-i nl imii 
wain itarll 111 |iiai I -I a. ala, lln ' -,i|»n.il'n ,i! am 

hi'llil.’ la'.iilplit ailin' .-iili' iiilini -ii|ii i In .ili'il wain 
: iV ' .ilH'I'lil'.ll I li a| I a 111 

'I'lii'ai' ini'llinila am all rn'lainli aila|i|i'il lni llm 
IH'iiiliii'l lull nl lalU ai'iila In i'iii|iii'\ini'iil in liin 
lii.iliiil.n I III '■ I il -Irai'liir I aliilli'a , lima am in il, In uv- 
CM'i', ii|iiail'. aiiiial'lr wliiii. ,'1' al I'liarnl iii all 

Wnl'ka Ilf llin riliil, Il l'> a . |lii'■ I II ai III If. I Il'i Iilllrl 11 I|) 
ll'll nnl\ nl lalli .mil.', kill ,llan L'hll'llill' llllla. 

I r I \alll|ill . Ill Ik" ||| l|•"a■ ni ■ aiinllllii ,ll lull Wllll 
niiirli anil anil al lii;'!i 1 1 in jm a I in. a, I In- l'Iu'ii iim 
la nil iml) ilrali'iiM'il II la |ni lliia maa.iii ihal tin' 
lll'iH'i'a., nl aa|inllirii'.ll mil llaa In 111 ' llln(|l|irii. III nl'iln' 
to ni'iim llial an laliiahli a mhalaiii'i'aa I'Krn'iiir 
la imt In' I 

'I'lll |imanil Wink Illla tnr ila nli|i'i't llm ilr.ar|l|i- 
tiiiiinl ^Irnmniii' anil ila a|i|'liratiniia li lira, ilmm- 
InVl'. lllll.alill' ll.a a(*n|M' In ni'nlji', 1. 111 a|>i \ na \n\ 
nlnai'iv with till' I'cai'l n Ilia 'vsiiirh lakn |il..rt' in l.hr 
'nii'inii' Iiiiirnaana liii' itlnimil ahiiM' W r iniial I'liii- 
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line uui'f'clvcs till'll til iiiiii'K niitliiiiiiL; Ilirsr |ii'ii- 
ci'ssrs III nil In I'N it\, .iiiil iiiilinl uiiK in sn l.iv in- 
lli( \ h;i\r |•l•ll'l rlicr to the |n ml lU’t n ill iil ^Unriiir 
iImII. 

'I'llc I'rai-thills lll\ii|\ril III tllr V.llloll-- llll'tllink Ini' 
|•;||■^\ 11 1^1 II It tills iii'm-i-'- all- tllri'lilli ;ill\ IIS Inlliiws ; 

I,,I 111 till' sii|i.inilii'iit 1(111 w itli aikiilii's, I'.s with 
linn- 

JC II (i)i\.ll, (ii 1 :i(’.I't )l 11 , :;( .lit) t'lJI .O' i 

- 11 l> III I I h "I’li 1 ill 111)11 

IimIii \I''i '.ItMl.lli 

■ir ll,n)lli 

I'll., MM' 

Slum- III lal-. III ailililinii tc siraviii, |ialiiiitiii ai.l 
iilciii . 111 ' alsn I n sell I. I Ill's,' m|\( ri all's aif alsii (In* 
n,,iii;in-.'ii III Ihn saiiin \\,i\ as sti'aiiii, as l;i\('|i 
iiImM': line I'l't.iiiis I linn Inrn a inixtinn nl tlmiinin 
salts 111 stnann ,n in, |ialniilin arid, and nlnir and 
Inni siia|i> iiis.ilnl'ln in water and a snlntniti nl 
Miinnl me. 

■Al In tile sa|)nnilinal lull witli amis, nt; willi 
snl|iliniin .mid 

(' ll ,11 k:|„ii ,1 ii I III St), ;t(',„il |( )|(i sodiI i- 

(' II )ll),(l )S( ) III II.O 

ulv I I I" sllll'lllll II .11 III 

and ailsIlIL' nut nf lln'sn nnni|ininids |iV addltlnll Ilf 

ill.t; 

:i(',jl ,|()|()II) I c.dl.iOII), I- III ,so, 

|l.llllllt]< li'xi uImcIIIII’ >lll|>)MI)t< .If'lil 

nr, e\|ii'e.ssnil in wmds, li\ llm aclinii nl sni|iliiii'ir 
anal nil a r;l\rni idn, fnr n\ain|iin, |ialniil in. it is first nf 
all ilnentnjinsnd in silnli a wa\ that |ialnnln-siil|ilnn'ln 
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aciJ, and ^lva-(‘i'o-Kiil))liuric acid result will) tlic 
scpa-ratidii iil uiic nicilcculc nt water; Imtli the hr^t- 
iiieiilmiied cimijiuiiiids are s|)lit ii]i h\ the actum (il 
v\ater into ]iahiiitic acid. i;l\c(‘rliie, and sul|ihnric. 
acid, wliich last remains in siihitieii alune vMth the 
^du'erine. 

(c) l!y sa|Kinilicatii)n with wall r iil hipli teiii- 
pcratiires, nr witli siiiu'rheatcd steam • -- 

(hll,(()(',JI,,,<>). + dil.O ■ I- C,,11,(Oil), 

sle-.iiiti «:itri •.toiMi Jiiiil ;;l\iirnu- 


1. Sei'iiNiricA'i KIN III' l''\rs li\ Mi wsni' (Mrs'iii 

AI.K M.ll.S nil (,>l II KI.IMI 

The nidest anmiie the. niethniK eni|ilnved nii the 
larpe scale Inr the |>rn(luctiiin id lalt\ acids is that 
ill which h\ niakine use nl' caiistk’.alkalies, sndium 
nr iintassiiiiu cniii|iiHinds are |irndiiced iih'iitical with 
Ihe nrdiuaiw hniled snaps. One nldaiiis a pnlash nr 
snda snaji, nut nl whii'h h\ trealiiieiit with a strnne 
acid sulphuric nr liMlrm hinric---the latl,v acids 
separate, while tlie elyeerine in the snap heme 
liherated, passes iiitn the liipinr nuderneath. 

As the cnmple.te sapnnilicatinii with caustic alkalies 
IS snmewhat cnstly, and the whnle prneess mnrenver 
was acc.iiuipamed hy many practical dittumlties, it had 
entirel\ eniie nut n[ jirac.tic.e, hut was aeaili hrniit'ht 
intn use hv Meee-Mniiries, with the alteratinn that 
the fat tn he sapniiitied is first divided hy stirriiifr with 
water at 45' (! , with additinn nf a small ])ercentaee 
nf s<ia]i, into exc.cedinely line drops, and converted 
into the sii-called “s|dicric.al stale” p'uiulsilied), and 
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llicn can Ijc \cr\ casiK and i(iiii'kh --aiionitiid, sn tJiat 
il ;_n\csa vcia l.ii’ucK iiicri-a-cil \icld ol i'att\ acids, 
uliudi naclic-- llic m.iMiiimii ^(‘nciM!i\ .ditainalilc 

.Vniiiiic ,ill llic |iiiicc^^c'. 1 >\ wliicli satisfacloi’v san- 
nmlicalion lake-. | lace, ihat Inrnicriy |iO',',c^-inL; llic 
nivalcsl iiii|Kii lance i-. lhal in wlnili iiin.-kliiiic was 
cni|ilii\cil, a-- (111 llic mil liaiiil i|iiicklniic is clica]ily idi- 
la Hied, a ml mi 1 lie ■ - I lici hand il a I a i has I he advantanc 
lhal llie hiiie siia|' Is iiisohihle, and can Iheicfmc 
heca-iK se|i,ii,ned limn ihe lii|iiid II was earned 
mil III Ihe II dll iw niy manlier -- 

'I'he plncess wim emillllelieed h\ IlllMliy ihe I'.lt- 
lallnw, nr jialiii ml - with waler in l.iiye wnnden nr 
Sliilie Vessels, .laiil ihe hll Ilielled h\ |iassinL', ill steam 
and heated In lUll (' With eniistalll hnihliy nlie 
a'ids la )iei lanil id llie weiLdil nl hit elnplnveii id lime 
III Ihe Vessel 'The lime elnplnveii llillst he ll'nii-lree, 

ii'eshlv lilirni ilree Irmn earhnnie arid) and hrnken 
dnwii wilh vvatei In a iiiiiinrin hniip-liee milk, he- 
h'l'e additinn In the hit 

I llie assists the sapmiilieiii lull hv lht‘ emil iniimis 
Jiassaue n| steam, and iiv llie nninleri lipled liintinn 
nf ihe stnrine year 'The emnineiua'iiieiit nl' the 
sapniiilieatmil shows ilsell hv the thlckeiiiny nl the 
mass, an appearance winch usiiallv nianilcsis ilsell 
three nr I’mir limiis a I ler Ihe hey mill ny nl I lie njieral inn. 
laali'i' small jiarlicles ,,1' him snap iiiiile intn small 
lumps, whiidi rise In iIh' surface. ,\ller the e\pira- 
llnll nf Seven nl eiylil linlll's the sa|iniillieatinli is laim- 
pleli', and till' \ess(d ennluaiis hy this lime a solid 
mass winch, if the n^iiaatimi lias hva'ii riyhtly carried 
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mil, (innsists only of lime soiip loootlicr willi any cx- 
oosK of liuio Used, and nniht lie entirely free li'oin 
liltfe droj)S of nn(lecoin|iosed faf. '^I'lte yellow or 
lirown-eolonred li.jind to lie found niixi'd with ttii' 
lime soa|i ^alway^ de)ien<lin” on the i|iialil\ ol the 
fate; eni])lo\edl, is a cliinie solution of crude eKceiune 
in water, wliieli is eonlaininati'd h\ a larye (|uanlily 
of foreign matter 

A moditiealion ol this )iroe<'s-, is Ihat iii uhieli a 
mueli smaller i|uantit\ o| lime siilliees hu sa|ioiiiliea- 
lioii, il one allows !lii' lime lo aet on the lal iinih r a 
steani-piessiire of ahoiil ten .itmos|i|ieres i nder 
these e.ondltiolis it is slilHeieiit to eni|ilo\ luolothiee 
|ier i-eiit lime to hriiie ahoiit eoni|ileie sa|ioiiitica 
tion, as arid lime salts are formed from the fatly 
aeids. 

As reoards the prodiielion o| ehoenne, ihis proeess 
offers the adxaiilaae that one Woiks w ith a hir smaller 
()iiantit\ of water than m the process alio\e di- 
seiihed, and aeeordinely a more eoneeiitraled solu¬ 
tion of o|\eerine results. 

f n holh eases the hliii' soap |iroil need is deemiipi ised 
hv siilphiirie or liydroehlorie a,e,id. whereby is formed 
ovpsimi or ealemni ehloride, and the mixture of the 
tliree fatty aeids, stearic, jialniil*', and oleie, is freed 
as lar as jiossiliie from oleic ai'id hv pressure in \er\ 
stronohwlraiiiie presses, and employed, after relinmo, 
for the inanufa.iture ol steariiie ea,ndles, whilst tlie 
liipiid separated from the lime soap is utilized for 
the e.vtractiou ol elycei-ims 'I'o the ipiahty of thi‘ 
raw and stroti'.dy diluted glycerine, whicli is different 
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lU'c.onlini^ to tihn iiicthiiil ()iij|iliiy(‘(! fnv tlic (‘.xUvictidii, 
rcfi'i’ciKH; will lx: iiiiidc latci'. 

iiii: l\i!v:i;r]/ I’ikxkss. 

iiic jiriM'css I'or Ihi' (l('(■(llll|ll«ll|lln mI l;ils li\ liiiic, 
ai-i:dnini” as we have ili'scrilicd it, ]ins',cssc> |o-da,v 
iimI\ liistdi'ic nii|)drlaiird 1|, |ia„s ^tl||, linudvi.r, a 
ria’t.aiii ilitrri'sl,, as t-laa’dltdin diic d| (lie iicwrsl 
tri'at I Ill'll ts fur llir sjil itt iji^ o) I at.s has I in'it di‘\ dldjird. 
Ki’cliil.y. (l).l;.l’. (id.'), lIKSt has |)rn|idsi'(| tlii' iii'ii- 
diictidii of liiiic siiaji 111 thd lirsi iiistaiici', and this 
IS l.hi'U inlrodiin'd intd a hdihny sdliKidii dl' rav- 
lidMati' df .sdila or jintjish winch dccdiiijidsrs i( inlii 
Ihcalkali sda,)i and l•al■lldnal.l'nf linic, linnaid il).l!.i’. 

-II. '.1(1'.)) ada.in scpacatcs ihi' li'cc hitl\ acids IVdui 
the lime siia]! hy tccalniciit with yascniis sulplnii'inis 
ai'id, i'hc cdi-rccl |irc|iaratmn nl' (he lime .sda,|i is 
essential, it is eaiTied out hy Krehit,' m the hilldw- 
iny manner a 

'I'he nentral hit, heated n]i tn ahniil lOd (', is 
intimately mixed with an ei|mvaleiit, mass nl milk 
dt' lime ]ice]iari'(l tinin pure lime, wheieh\ a, thick 
emiilsidii is first, nf all jicnditeed, wiiieli is lett, in stand 
ipiietly dvenii^hf, jirnteeted li'din eodlini,', Therehv 
IS hii'iiied finally a solid, t,hdiidh easily jinwilered 
lime soap, xvhieh is f'roimd up and washed wit h 
water, in whie.h it i,s insolnhle, in order to remme the 
pdycerine, 'I'he snttieiently wa,shed soap ]idwdec is 
then, as already mentidiied, treated with a sdliitioii 
of alkaline carbonate, whert'by the decomposition 





intii iilkiili Miiiji mill iii-iniiililr cali'iiiiii (■miniinUr k 
illiH'ti’d. 


1 M ( "Ml'iisi'l hiN Hi Su,i'iii i,'li \(i|i 

A-' li:|i- lii'iai -.hnwii willi lia Mini i , 1 1\ llic 

ai'liiai III siiliiliiii ir ai'iil mi ul\i m hIih, rii|ii|iiiiiiii|-. 
arr pi'iKliiri'il nl llii- ariiU ainl llir alvii'iini' 

\\ il 1 1 Miljil iiirir ai'iil. ami I In ■^r a i n Hi. ii ilrn nu 11, il 
li\ w.ilrr iiitii lain .11 III-., L;l\i'i.niir, .iinl miI|iIiiiiii 
ariil, AlllimiL;li in .ill ra'-im in w lin !i .-iiliilini m ai nl 
m rlli|i|ii\ril. Ilii-ni' |l■.n■Hlllm lliiml lalm |.!.iir, Hir 
|iriiri'sn m l•.l|lalll^ I'l luaim; rai i n il mil in m-m dil- 
Ini'riit ^\a\'., anil mir iln'l iiinni-.lii'a i-.|« rialK llir .-,1- 
|imillii-aliiiii 111 the -.low \ia\, an.I lln- nn-iallnl I'ain.l 
na.]imiitiratiiin m liarlimial .-.a|imiiliral imi 

Tlirnliiw aa|iiinilicalimi nl' lln- f.il 1- ai-i-mii|ili'lM-il 
|i\ llir nsi- III Mil|ilini'ii- acii! al a Inu li-iiiiii-valiin- , 
tin- iiim-r Mil|ilini'ir an.I min i-ni|ili iv-.. aiiil llin Inun 
linn ki-i |i" liii I■ nilinralIIIlln- l.iiini-i m tin- limn 
rni|n!rnil Im lln iinni)ni|i'mlnai nl Hm l.ii in Imn,i 1 i-iml 
tnnniii|.lntinii. ami a |an|ini 1 mnat.-lx l.iinn,i- nnmn n| fai 
m liisi nwniL' In I'nrthi r ilnnn)ii|in"ilinn, Inlli a-, rn- 
|irnilii.-tinii ii| lain aniil-. anil nl n|\nnniin. 

In tin- lii'nt lllst.iiinn. llnrntnl'n. min nln]iln\ni! ;m 
llllinll as Ii? ]in' nnlil n| mi||i|i line annl nl I lln \M- 1^1 It nl 
I'al, mill rnni|ilnti il I 111 - |ii'nnn-s ii\ nnniH Imal inn in isii- 
‘•)'i ('. I'ni- twnillv-Inlir In tllirtV-M\ llnlir.n. Slllisn- 
iinnnl.lv nun |in ini ni|i-il w il li 1 \i 1 ik nm.iMiin '|nanl il ins 
nl snl|iliiii'in ai-iil, ami 1 aisml 1 Im lnin|ini alnm In iHO- 
I'JO irini-ilnr tn nnin]i|n(n llm rnimtinii uitlitlin um- 



TIIK I'ROjircTlON OF (;LVCKKINK 
<'l "iil\ T)jH-r ccnr sitljfhiiric a,n(l iii n ]M‘no(] t*j' 

IWt'Ki’ In (•I:^l)lrcll Imiir-- 'llilU 11 ir clicl 11 ICM1 j)fnr(‘>>S 
n| s,^|)u|ii|ic.jllnn C»( I;||s \\||1) MlljillllfU’ wllH’ll 

t linni ( 1 KM ||\ t .iki •. | ij ,| r( ■ 1 M ,i \ (•! \ s | H11 ilr 1H .11111 1 ‘r. Ill 
I'! ,t< f h (’ I - I in( lt\ ;iii\ iiman.'' -ni ^iinplt’, o |iri>v«‘il li\ 
ill! Ik lij \ K'ill (t| llir lln.ltcii Ilia'-'' II ('\i)l\ns vioici 
01j<'*(lt'-. I'|||]I\ |•rlm)a^ll "IIK'ltlllL’ nils, s i 1 i | >1 i 1 1 1 u I Is ac h 1 , 
ami \,i(ii'i(is n| a''ii»lniii m -iicii cuiisKlcial)!r ((iiaiiUtv 
that liif (l(‘<'nni|Mi-ii iMii \ <‘ssci ii U(-.( Ik’ nia<l(' 
il. aihl all r\il j'i<)\Kl('i| |(ir ilic\a|'nin's 
‘i'lJlim ill-' linalinu 

'I’hc vaiMMir- nl a-'ink in arc |'i‘(i(lnr( d ]i\ ihc dc- 
‘ii I j‘t (,,i K III ni nl \ < ■ 'iim' . lint niil \ t li is. Inu 1!)(' iall\ 
a I'his air ai-n at tack-'-L and a Ma.ck-i nlmircd iii.is'- "1 
a j-ii- iidiki nal in I' Is Ini nn d. w III' li i’-‘iii sr pa rated 

hniii tile lalt\ an-ls ..nh i/\ disiiilaOnn ni tit-- lali<-i 
1 If Intal Inss uhirh nccllls in (ills pr-K'CsS Is \('1\ 

'■"iisKlrtMl'ka .in-l ina\ ani-miil 1" liO j"'r ci-nl "1 tin* 
kit -'ni|,|(, \ j d ; in \ n \ laiv '*a.s<‘s is it less ilian 
i - pel crnl 

Mini r-nnplrtnm; tin Ml p ->11 lliral loll tlir Iliads is 
Iicati'il witli kniiin.u wal-i I* separate tlie tally acids 
tmiii l!ie n|\eenne and snlpliiirn- acid: ihc tails 
aeidsare wniked lip liii'tliei iiitn piii'c sleaii«' and 
palinilH' acid. s\ Ink '1 lie siiljtltiirie acid a,nd n!\cerinc- 
c-Miiaiiiinn liiiuid can lie cilliei \\i)iki;d np directly 
l-ti :’d\''‘'niii', nr can l>e inriied In ^'>nd account l>y 
UsiiiLt il Inf [lie d('cnnij''*sil mil nl liinc snap. (Mh* 
nliiaaiis (lien licsidcs tree faltv acids and n\psnin a 
litpiid W'liich cimlaiiis acid-iici' ciaide n|\cri'inc I'or 
the iim'IIkk] nl (p*'*-''' sapniiilicatinn nr tractmiuil 
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Diu' takes a siiiail iniaiitlty ol I'ai. 
raises iis leiuiieratiire ti> Dll-lliO (’. and mixes 
l.lmrmiyliK with Mil|ilnii'ie acid, leines m eontael 
diinn;; a slmrt lime I'm-a few minutes, m- even lialf 
an limir and then allows it to drop into hmlinp 
wali-r: in this ^lu-eiiiie a,nd siilphiirie aeid ilis- 
sid\e, wliilsl the liised I'a^t\ aeids eolleel as an oily 
iaveron lie- siirlaee of the liijuid \\'orkiiiy in this 
way It Is surilelellt to Use tl,', lo d per eeilt of slll- 
phiine aeid, and the reaettoii, whieli lor its comple¬ 
tion h\ the older |iroifss r<--pnr'-d manv hours, is 
linished ma tew mmiiles: mu- ehi'-f advantaye ci| 
this proc ess lies, howe\ei. in tin fact that thele is 
onl\ a small loss |i\ dc-eoinposition of iai and siil- 
plnirie a,eicl , it evokes very little siil[ihnrons ac-id, 
and an a.eioleiii odour is seareelv pereeptihle. 

In pliiee ol the sulplinrie aeid ahuie a mixture of 
siilplnn le aeiil with nitrie aeid has also heeii iisc-d for 
lhepni])ose, in order to pre\ent eompletelv the for¬ 
mation ol dark-eoloiireil prodnets which, when work¬ 
ing with ailjihiirie aeid alone are never cpiite 
a\ oided. Tile t reatincni of the hits with this acid mi\- 
tiire lakes place at a leinpi-rature of I 10-1 In ha- a 
few mimites There is emploved lo 1000 pints of 
lilt l-li parts of mlro snlphnrie acid, and In this 
process a,Iso the olieei'ine isohtaiiied in a eoinpletelv 
iinehaiieed eolidilion. 

A iiln ciroiis /.ine ehlonde elfeels deeoiiinosition m 
the same manlier as acids, and one eiui earr\ out 
tlie (h-eomposition rapidli hi iisine lO-l'J jier ei‘nt 
ol llie w.iyhl ol hit and a teiiipi'ratnrc of IhO- 



Till-; I'lKlurcTlON 01^ CLVCKUlNi; 


3!l 

('. ; till.' ziiir cliliinilc which lias ahsoi'licil 
wall'!' can he aijain rc-iciu ralcil m the anlivdrniis 
ciiiiilitnin. anil llic sainc mass of y.nic I'lilnnilc iif 
ciiin'sc niakms u|i ilic |i.n'l. nnssiii” thrnu^li incvi- 
lalilc lii>s may he nscil mcr and nvcr ayain. In 
addilinii liltin' lower )inee ol' Md|ilmiic acid, how¬ 
ever. the regeneration of ihe anhydrous /.mi' chloride 
Is aceom|iamcd In an es|H'nse which is hieher than 
the I'osl ol tile sul|iliiiiie acid. I’oi which reason this 
|iroc.ess ha-- not loinid eiii|iloyment in jiiactice. 

'rill'. Tw I'lriini.h rtiiii'l.ss 

Mthoiioh the snl|)hnnc acid |irocess is to-day eiii- 
|i|oye,l onl\ eoinparatn ei\ rai'elv. yet there rosnlts 
li nil Ihls t lie'rwiteliell |irocess. which Is lit ill/.ed es- 
|iei'iall\ f'lr Ihe |)ri>diieiion ol' l'.itl\ acids lor soa)i 
inaiiiil'actiire. In this |irocess there is Used, instead 
ol sul|ihiinc acid, a comlnnation ol siil|iho-oleic acid 
wilh na|ihthalcne il'Kl’. Ill, I'.ll) 'I’lie hit to he 
.|ecoiii|iosed is he.ited to ahoitt at)’ in a \at jirovided 
with all air-hlast and steam cod. and iiii,\ed, with 
Mnoroiis slirrme, with I ■■'> |ier cent siiljihnric acid at 
lit) 11. The addilion of siil|diiiric acid, after the ad- 
dilioii ol which the ayilator is kept 
'ih|oct of piirifi me the hit h\ the destruction of al- 
hiinimotis and miicilaeinoiis mailer, and prepiiriiie it 
for the siihseipieiil decomposilion, hut the acid elii- 
pliwed should not he stronger than mentioned, he- 
cause otherw ise it atlaidvs the l'a.t itself and colours 
it hi'ow n. 
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Till' Mil|ilmi'lr ilriil, liiinli'ii I'V till' |•I)I||||•IIM■|| 
■-ti'Miii. Is llini ili'auii I'll, anil llir lal Iraiialni'ril to 
dll' \.il, will'll' oiii' niru's It willi aliniil 

II iH-i' I'l'iil III till' |iri'\ loii-,|\ iiii'iil lonnl ro|ii|i|ii:i- 
tiiiii III '>iil|ilni-oii'ir ai III atiil iia|ililliali'iii', aiiiK ’lO 
|iri ri’iil watil.ainl lioiK |i\ ilitimiuc|loii ol '.li'aiii 
Til.'a|ilit.tni,L; Mil l■^ iiiaili ol |iilrli-|iiiii uooil n'oii 
or Irail wmilil ii lani tin- ili'roiii|in'~iiloii Tln' I'oii- 
limaiiiL; ||||||' loi tho -train i- iiiailr ol lua-- 

Wlii'ii till' Ilia— lia- lioilril ,-io\\l', loi I w riil \ - loin 
lioiii-, a- a full' m'i iiii'iriil ol till lal v, ill In' -|i|il 
At till- -I a or, in ohlri' to I'M'litiir i lir latl\ anil- I loin 
roiilarl with an. wliiirh'. lln"! I.rroiiii ill-i'oloiii'ni^ 
onr allow- -tram to Mow on to tin- -lii'larr ol llir 
lii|iii(l Till'll till' nia— I- li It at ir-i loi llir rl;>ii'i 
ini' wati'i to -ritlr. Tin-, thr-o r.illril " lii-i walri'." 
1- ili'aiiH'ii oil. anil lir-h wati i aililnl Tlir wliolr i- 
11 loll iioilril I 111 I In I, u il li aiM ition, il iii" i'--ai \, ol a 
hull' nioi'i ,-iil|ihunr ai nl. niilil in all ll'J ll.'i jn i rriil 
of till' lal 1 - -hill, w hirli ii'iniii'i - a a iiili'.i linlhi'i 
twi'iitnloin hollo,. hoi m iilialnali'iii ol ihr liir 
-ill]ihiiiir anil onr iitih/r- haniim i.iihonalr, ami 
allri till' -rllllliLI 111 Ihr haiililii -iil|ihatr, Ihr hilt\ 
ar)i|- anil rlyrrinr watn air iliawii oil 

:! J )i I ii\!i'ii-i I io\ ol !■' n- O'; S'l i, ni. 

Will'll a lat I- liratrii witli-la-ain innh'i']il'rs-ill'r In 
■i'Jll , ili'i oiii|Hi-il,ioii nito lirr fall' aral- anil ol'riii'- 
nir lakr- |ilarr 111 piarMri', wlirir llii- aii|oria\r 
I I'rat liirlit IS rlii|i|i i\ nl Ion \n'' ri.iiMilrrahlr rxli'lil, 
onr lakr- rai'r. Iiowrvrr, to arri Irialr ilii- niai'lion 
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li\ I lie il'.c 11| ii^NisI iim oi c.l I ii l \ I h' \ ' -^lirli 

■ ■I II IK ^ mill ('■lllsldrl ;| I ii HI III ..I I mil' 1111,1 I 11,'ll 11 III'.'I II ■Mil 
rill' IHiirrs', 111 till -.lililllliu ii\ -li'.llii illlilrl 
|'l''”llli' !■' I'lllnrii iilll III '.|iii|,ll ,l|)|i.llMln-^ l]ir 

:l II || Ii'h \ I', wlllrll '.ll-,!.! UK, ;l |il , ','-111 I' III I'd I .‘i ,lt- 
ll|iu|illi'l I's, ;i ii.l I liKi ,'|i ,1 , iiiiKl 111 lr-,|i,l,ll ;l liK;i|i I' 

I'l'-^lirt' 'I'liK l.il s|ililliii:. Ill,,', |i|,ii'K III till' lir- 

'.'IIIIIIIIK illiiiii r,lli'l\ ijlilrl'.K . -I, )||;il Ili'llKljis iilli'l' 
I \|l'l ,ll lull Ilf nil hi, III'. |||i',|,|\ |M I I'l'lll 111 lllK 

III will I'K ill I I Illl |)i Kt'li Till 11 ill, I I'.K'I II 111 ''hli'kl'll', 

it-i'll. liiiv.l'M'i'. .mil 111 uiili'i' ihiit llii hi'nliiiL; iii:i\ 
iK'l hi iiiiiliil'. |i|ii|iiiiu;i'il. Hill'h,is |■,■rllllK,l' |i-,,||Ui iitl\ 

III llli I '.|lril|.’nl ill T|1I| IIII'IUIK' ill' -.jillU IIIK I|III| 1 ' 

I" I'l 'lii|ili'l mi: III I III I 111 , 1 , l:i\Iml I,, -pill llir 

I'l -'I I 'I I III' lli'lll I III l,ll li\ I 11 .1 1 III,'III II! I hr 111 III I- 

Ili'iili't Willi I I ilH'KIl 1 I'.l II ,1 -lllpllllMl .11 III Till- 
I I'l'.ll IIH'lll pii—, 1 —I". I'-pi I l.ll lliipiil i.illri- h'l' lllr 
-li'.ll'llli' lllllllllllli I III I'l'. -IIH'i' ilUIIIlK lllr I I'rlll llli'llt 
nil Cl ilK'rll I III Iril -lllplllini III III. ,1 ,-1111 llh.l lirnll', 
I I'.msliil lllllll, HI I ll ihr nil 11 Iirlit IhIm plllrr, IMilrIr 

IK III hrIIU'. pi'iiillirril Till- 1- --iillil, .lllil rnll-i'- 
i|nrll|K Ihr Vlrhl (|| l:lll\ .irlil -llll.lhlr Ini' r.lllillr 

iiiHIIlll'iirliiir I- III, ilri lull) iiii-ni ( h i niii'-i Ihr 
lull) arid- ai'r (ill) k rnlnlll'rd llllil I hr arid llil'll I li H l , 
illlr In lire nlilp, i-ll Inn prndlicl-: ihr) ,ll'r iJlrlrlmi' 
Wll-hrd With W .lli'l , llllil -llh|,'rlril I n d l-t dill I mil 

Till' pl'nrr— 111 lal -pllltlli;; I- dlllrinil in priK'i'al, 
arinlllllir II- It IS rill'l'lrd nlll I'H slrilllllr nl -nap 
liiaiiiiliu'liiir III Ihr lir-l r.i-r l.illnw i- limsll) 
I'liiplo) I'll, thru hniir Ini and palm nil Tlir tals 
air lil'st nl all Slll>|rr|id In a irlillllir pi'nrr—, 111 
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iii-dfr 1(1 iiiutl.i'i', idc., uiid lU'c 

tlu'ii inti'iKliiccd mid llic iiii(d(dii\i‘ ulu'i'c tlii'\ arc 
l.rcalcd, uilii addilidii oi madiicMa (Oa t.o I per 
cciitl, diiriiic oi\ til cidhr lidiirs, under a |ireNsiire id 
1 2-1 a atlMc)^plll ro. A ileediiipnsdidii id up In ‘da 
pit' cent IS tliereliv idilaiiied, alter wliicdi lidluAts 
the pre\idUsl\ deserdied aeiddieatinn 

Tiu' eoillse d( l!u' deeiiinpaslt II 111 isslmwii in tile 
iidlowuie taide li\ 1 > laudi. wliieli iiidic<iles Itnw 
tlie priieess iiicnmcs sluuci 

'I'lie mass cdiiiains 

\ttei I lliilll aa a pal ci iit ii.-i- tall\ IK ids. 

2 lldU I s, 71* 'I 

.. d 7 T I 

I „ dlV 

d dSI, 

I'l ,, till « 

7 ,, 'dlil 

„ s „ ii 7 I . 

„ 'd .. di ‘I 

.. In 'dd I 

„ Id d'.idi 

I. I )l.( (IM I'l isn |d\ 111' I'A'IS l.i, |''.\/,\MIS. 

liesidi's the siliistaliees aireadv liielilliilli.d- alka¬ 
lies. siilpliiirie aeid and steam ■under piessiire the 
drl■dmp(lS1tldn III hits mtn lalt\ acids a.nd piveerme 
can also he elTeeted li\ means ol oilier apeiits. I'nr 
I Ins purpose are paa t iriilarl\ iiseliil eerlaaii ent'.ymes 
vt liieii aie foimd m the seeih. of miin\ plants, esjieci- 
all\‘ 111 e.asliir seeds, and diiriiip f'he last le\c years 
tJie enzyme or rermeiila,l ion jirocess id' lal-splildine 
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lias <:(iiihi(l('i'a))l(‘ imiioi-laiici'. The [)roccs!i 

is i|Uitr a.ri;ili)i;i)iis lo th.il Uilh siil|iliiii'ic aciil oi 
si.iMiii, as willi llifM' IWii laOcr )'i'a;icrits, sd tlui 
('ii/.\inc il(jts iiol lake aii\ active part- III the I'c 
ai’lluii, lail. acts lalliel' ii\ its mere |iiescllce. so that 
Its mass and siilislaiii'c I'eiiiaiii iiiicliaiipeil. 'riien- 
I'l'l ic'illv, l.lierelf>i'c, mil\ niiile a small i|iiaiil.ily slumlil 
lie alile In spill all mtinil(‘l\ laipe mass of fat. In 
praclice, lio\ve\cl', one al\\a.\s takes a coiisidci'alih 
la.ipci' (piaiitit\, III oidci to produce a certain ri'- 
aciioii \clocit\. 

tti'ipmalK mci'i'l\ laitslicd or eromid casliir seeds 
weie ciiiploM'd lor ili(‘ fci mental loll rat-splittiiie 
piocess, lail It lias Ih'cii loiiiid llial llic use of an 
ecliacl IS lar more suilalik lor the iim'|iose. A 
peculiaril) ol all en/Miic' is lhal tlic\ are only 
aclr,e u'ltlilli certain ll\eil limits ol temperature. 
Ilel.pu tile most la\oiiralik' temperature tlie action 
I- alwa\s slower ami more leelilc, tlioucli liv raisiiie 
ihi' Icmperaliire l.o that most siiitalile the actiiity is 
rcslored, and consci|iienll\ lias not lieen di‘.stro\ed 
h\ the cold When the lies! temperature is i‘\- 
ci'i'ded, a slackciime p'l the actum als.i occurs, while 
at a certain tem[ieraliiii', most nndoiihti'dlr at 70 , 
tile eii/.ymc coinpli tel\ loses its act i\it \, and is de- 
■t rou'd. 

'I'he en/.\mc method id' lal-splillmc is earned out 
h\ mcltme the fat in a pan with a conical hottoni 
and titled w'iDi a steam coil, llie temperature not 
heiny; raised too hiph, since tile licst temperature 
lor the ferment action lies heivveen iff) anil do , while 
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iili"Vi' Id il i-. \C|\’ rrdikTil. Tlir 

uioltcii lilt |v lu'|it ai iili'iiif dd , iiiiM'il wilh ;iliuiil 

liall iN «('ij,'lil III uidir-. anil a sin,ill i|iianlil\ ul 
naslm sfnil lAll'arl aililnil, w lirl iiii ii iii llir wlmir Is 
tliiiiiuiL'liU inixc'il II liinii' ,1 lliick lannlsiiin, in 
wlllrll lllr s|i|||llin| III lllr I, It -liiwK lakrs |il,lri- 

ll i~ iniis!l\ mill'll alim s|\ m' nslii Imiii'^^ wlim 
sonic iSli-Sd |i, i Cl 111 o| llii hit will III- iliToin- 
|ioscil. riic aililition III IIian”,iiii'sr sul|i|ialc liiisiriis 
the ilcciiin|iiisU loll 

\l the dill of the time liiiimn uhieii the en/\ini' 
Is alloueil to net on the hit. tin in.iss is he.ile.l to 
IIM) to Kill the eii/\ine, .did' wliieh 'he mass o 
alioweil to rest ll sdlles into three Iiim i the lo|i 
one heintt the |iiire latl\ adds, t he tiiiilille one an 
dniilsioii lit |,di\ adds and lernidil, tin- hdiiL' eoii- 
slderahie when one uses meieh erushed eilsloi Sleds 
llisli ad III the eastoi seed I \tiaet The holtoni 

iaU'l eolislsts 1,1 (he elweinie w.ini \ll ihlee 

lax ds itri then lurl h.er de.i ll w il h 

Till .\ \'i I ill III (1 nI I HIM \\ \ 11 ll 

I’lX diijiliixinn one of fhe ahoxi-nu id loned |iro- 
eesses lor the deeoni|iOsil ion ol l.ds, oni alw.ixs 
iilitailn lii|ilids in which, hesuies walei, lamer or 
smaller i|ilaid d les ,i| '^Ix eei me ai e |iresent In addi- 
tlon to these two hollies ||ieie are also loiiiid in the 
lii(!iid all lliosc sijh-l,lilies wliu'li were admixed wilh 
the orieinal hd em|iloyed, or were inlrodiiced diiriiie 
the sa|lonille,dlon or |Uoeess III deeom|loslt loll The 
raw elxeeitne hi|nor I herefore in most ease.s [lossesses 



•nil-; I’liolH iTIDN (IK (IKM'KIMNK 


l.‘i 


an (All, ollcii \i'i\ ilisaiii'ccalili' iiil"in, mnl a \('llii\\- 
lii'iiwii to ilark-laowii colour 

'I'llc ll<|llhl \\ll|cil I- olllaillcll ll\ llic (lcco|ll|lo«-illoll 
of lime .-oa|i with Mil|iliiiiic aciii. lias aliMii-- a con- 
^alciaMc .|iiaiinly ol calcium ~ul|(liulc ii.;v|i'-iiml m 
■-oliilioii, r-iiicc llii ;.'\|'-iim wliicli 1-. onl\ -liclillv 
miIiiMi III walci ili^eoliio much moi'c ca-.|l\ in a 
ii-|m(l (onlamniL: ylxccinic lliai in ualcr. 'I'liii. 
-ilulalilx ol call mm ,-iil|iliatc n nilcm il ilil'licull to 
I’loiliic a '_'l\cir;iic i|iiilc Inc li’oin Imii Iroiii a 
■‘iMcrnic walci |iioiiuicil I'X tin ilccoiii|posiiion oi 
lime -.oaji 

II tile sa|ionilicalion ol liic lal m can icil oiil iiiulcr 
'null |i'io'.mi', CO ihai one uses, as lias already lieen 
me; iioiied. a \eiA sm,il! i|ULintil\ ol lime or m.iyiu'sia, 
il ]S then easier to |UO(hue IVolll llie l\es wlllcll ai'i 
X iel'led lix the i|ecom|losll loll of till' llllle soa|i a 
ciximine xxliicli xxill contain onix a xerx small 
■ |iianlilx ol llllle Vhsohlti lx liiiic-liee trixccillic, 
lio.xi xer. Is scarceix ohianialile in this wax 

le, I he sa|ionilical ion ol hilsxxiih siil|ihnric ai id-- 
d one does not \\oik accoidiiiL; to the ijiiHdv sajioiil- 
licalioii jirocess a. x u'x iat^e |iitrl ol the el\cerinc 
I'rcsciil Is coiii|iielcl\ losl.oxxiny lo its (Iccoiii|iom- 
lioii . the raxx’ ylxceriiie ohlauicil is xerx dark liroxxii 
1 ixx III” to t he iiiiiiicroiis decoiii|iiisituilK|irodiicts which 
aie dissoixed 'ii it, occasionally i|iiile lilack, and it, is 
xi-rx (iiilicull to [irodiicc Irom raw elxcernu'xxdiicli has 
heen ohtaiiicd In the slow sa|ioiiilicalloll xxitli siii- 
|iliiii ic acid a |irodiicl free Iroin coloiii and odour. 
Ill anv case the cost ol this is so hi”li that one 
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usually iloi's imt iit1('in]it In |ll■ll(l^u;^ a firsl-class pri)- 
(luct Iroiii sucli nKccriiu-, Imt latlu'i' sells it in a not 
quite ])nre stale. 

The best yield of falt\ aeiils. as also ol o|\eeriiie, 
liolli in regard to qiianldv and r|uald\, is olitained 
by Ka|)ouillealioii with steam iiiub i- bipli |iressui'e. 
In addition. Ibis proeess is e\lieniel\ siiiqile and 
costs bttk'. SI) that it iniisl be deseiibed as that 
ubieb above all olbei-s is lobe pia bared l-'or ibis 
reason, the lai’pesl stearine and el'eiaine works at 
tile ]iiesenl time work e,\eblsivel\ aeeoldllin to tile 
]U'oeess of sajioiiibealioii willi steam, and it is leallv 
tbrollpdl tile elilplouilelit of tills ploeess |bat the 
prodiielioii of almost ebiaiiieallx pure e|\,-c|-iiie, in 
aiivdesiied (piaiilit\. bi'sl beeame possible. 

."i lincov r,i;i or (ii.M i,i;i\i, i iiom Sore l.ws, 

'J'be sapondieatioii process laki s plaee, so t'ai as 
tlie siibstanees arisinp tlierefiom are eoiieernid, 
alwaws III the same war : there is formed a eonibiiia- 
tion of t.be fatty aeids with a basie siibslanee (potash, 
si'da, lime, ete.), while the friseeriiie is libera.led in 
the free state, (ilreerine, Iberi'lore, is always pro¬ 
duced as a by-product in the duaiinfaeture of soap, 

d’lie produetinii of soaji is earned out. as is well 
known, in small soap works b\ boibne the fat with 
potasli lye until sapondieation is eoni])let(', anil the 
potash soiqi so formed, whie.b bee.aiise ol its laid; of 
lirinness is not well suited for inanv pur|ioses, is then 
converted into sodium soap. This is effected by 
adding common salt to the jiotash snaj), whereby 
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iloiilili' il(.'riiin|iiisili(iii taki's |ilarc in such a uii.\ that 
siiiliiiiii siia]i is riirincd. ami |witassiuiij chlonih' goes 
mill siiiutiiiM the siia]is arc, witli Ihc cM'i'iitluii nl' 
thal |nii(luccil IVnm cncnnut nil, msnluhlc ill hvuic, 
anil arc' flicicloi'c' sc|iaratc(l mil li\ aihlilimi of an 
excess of sail, or, as llie leeliiiical e\|iressjoii has il, 
salteil or ;;rameil out 

III ihe laroei soap uorks, om ,sa|ioiiirie,s ilirecl 
uilli soila iye, and sonielinics eariies mil. Ihe yraiii- 
iiie mil, not uitli coiiiiiioii s.ill, hill hv addition ol 
\(i\ eoncejilraled caustic he, which hkew ise causes 
the separation ol (he soap. in Ihe slearie acid 
lac|.or\, liiiall), one niaiinlael ures Ihe oleie acid, oh- 
laiiied h\ pressure of the faltv acid mass, directly 
mil soa.p hy hmliiip il wilh eanslic l\e 

'I'he waste lye Irmii the manufacluie of soap, a.c- 
eordiiip lo the old ]irocesses, contains potassium 
chloride or sodium chloride, and excess of free alkali 
III ■i.ddilimi lo ehcerme, and call he employed under 
la ronrahle circimislaiices for the produetimi of Ihe 
latter. l''ormerly this product ion was act n.illy carried 
out, hut m a lathei' iiilsaiislaclmy way, the excess 
ol frc'c' alkali in the lyes heiiie exactly iieulrali/,ed 
with hydrochloric acid, and the lupior allowed to 
evaporate on the water-hath 'i'here was I'oriiicd in 
this way a mass ol salt, wliicli always reiiiiuiied 
stictky oil account of the elyceriiie iidiiiixed with it. 

'I'ins salt, mass was treati'd with slrmie t'.K) per 
i-enl) alcohol, which hriiios into solution only very 
little of the sail, hiil very c-asily the whole ipiaiitity 
of the elywrine, 'J'he sohilioii separated fniin the 
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■^alt iii.i's «.(' Ii'i ril Ir'iiii iilcnlml |i\ mniiiinu' n|' t" 
lull (' ID ,1 ili^ulhitinii |il;int,anil nin' oht.nnnl a-- 
ri''iiliif III llir Hldil a ■-\iii]'\ li'inal "I m-IIi'H tn 

l)rii\\ II c-i iloiii impiii I 'jK ri'i nil- 

(ilvi'ci iiii‘ iiia\ 111' l'■(■ll\l ii'il ii'i'iii llii' Im" lit llii 
'-<111)1 liiiilci 111 a li'" rii'.lh wax, l’\ I'X a|v a al iiix: 
til'- iiriilrah/i'i! l\i~ iii -liailnw 'iiirii |iaii'- nxir a 

liii'iihlil II- hi 111 iii'j-ii-Uhl ii'ai'in" lll'-l C.liKi' llii' 

|iiiiliiip-|'iiiiil III a I'l iih-i 111 I,iiI'.I 'I il 11IIIII III CliiiiiiiiIII 
-all 'i'lli' lli'llllall .Itli.l, 1 - ,1 !i-i illlli'ix llcri'^'-Mr) , 

ami Iiidri'il I' 'n caiiiMl niil tli-il n- illn'i an ' xn""' 
111 alkali n.ii'iiiiil iniiai'i- in lln li'inici a- tin' iin"-- 

I'lll r III rlllli 1 - caim.’s ill, L'l.Xi-riailr li'lii- haiilx (•( 111 - 

lainiiiuli'ii li\ llii' |i iriiial I'III "I lll■l■lllll|ll i-il imi |iiii- 

chirla 

hiiiimj till' I Mi|iiit'ani'n. "ill i < ail iiiiinii-lx -I'liai- 
alc- Mill lii'lii ill' hi|iii‘!. aliii lit!'- I- ii'imixi'il hv 
Ilii'Hlm "I -llltahh, !i'i'iiii"l laki'-al lli'' '''la'’ nl lln' 
pan. Iill'd up and hi'i iiiahl inli-a iia-k‘'l whirii 

liana-' i,\i I ih,' pan. -I'tiial Ihi'lapiid ini\rd wnli 

till' -.lit r.in dinp hind' ii'a.iili inln llir pan 

'I'lir h'liipi'i al 111 r "I lil'.l <' I-- (inallx I'rarhcd. 

will'll iiiir alliiu'- llii' liipiid III run nl'l inhi a ili-tilla- 
limi appaial ns, III wlilrli |1 i-^ I in I In I' n inniit ral rd, 
until till' tI m'I'iiii inii'lrr, wlinli i^ niiincr-rd in tin: 

li.pnd, irarli.i's c'x.iriK I'l.l (' llu' lll■all^^ li\ liir 

1- llin'i -'tnppi'il. and .!■ '-IVi'iini ol siipri li(‘alud stun,in 
Ind llirnilL'Ii llii’ ll'plld. till linxx '*1 stun,111 ht'llia sn 
ri'^^idali'd ilial tlia 11'lupn a.I in c dm"- iml full lii'lnw 
It).! (' , and duci- iml ii-n niiicli aimxr (ins |itiiiil. as 
,11 (lie liial ca-f lln ul.x I'l'i'iiir wmild distil nxrr, and 
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ill tli(^ otlii'i-casi' tile Ih' 

atril witli ai'i-iilciii 

'I'lii; Ivi's ol i,li(‘ siiii,|iriialvi'r c’cinfaiii H 

|)('l' ('(!!li of ”l\i:cnn(' ' ()lic I'liiils it tli(iMui^li|i', 

(liters til I'eiiioM- siis|icinleil iiiatli'r, eMiimrates il u]i 
|.(l.•l el.'ei'niie cimiiiint ef ID [icr eellt. aeidllies uitli 
li\iliiH-lil<irie aeiil, lilti is, eimceiiirales it in \aeiiii up 
til SO per ceiil, ciinls thiinuielily, and liiters. This 
I-Mlde eKeeriUe Is distllli’d in MUMlii The piirtidll 
passine hetueeii 170 and I DO is (ince-distilled 
"Kcerille III’ e.iiniineree . hv repealed dlstilliitinll it 
111! lushes pi III' elyeel'llie. < )r one mixes the i\ e Vi lUi 
siilphiirie arid, lilli'i's, e\apoiales in vaeiio nji to -J,'*,' 
J’l.theii III aiiolhei appar.ltlis lo ‘J.S J!.. whereupon 
most o| the eoinnion sail separates, and can attain 
hi used lor llie sa.ltiiie mil ol' soa,)i. 'idle eljeerine 
Is distilled 111 \aeiio, llieii eoneeiitrated invaenonp 
111 a speeihe eriuitx of I 'iCef. onee more distilled 
,inil eoiieeiilraled, anil hnall\deeolori/.i'd with animal 
el i,i,rei tat. 

The e\a|ioration apparatus w'hieh one uses for the 
eoiieenl rat II III ol the l\es are so const i ucted that 
under them are evlmdrieal \essels with sieve iiottonis. 
These salt-hoxes are diirine the evaporation com- 
hiiii'd with (he U]i]''.‘r part of the evaporator, so that 
the sail separaline diirme the evaporation (alls into 
the ho\ and eolleets on the sie.ve. \\ hen tlie lio\ 
IS almost Idled with salt, vvhiidi ean he aseertaiiied 
thronpli spy-holes, one shuts the eoiiuexioii lietvv ecu it 

' V'l(oo/ii/iii\ )iii/r It IS rri‘iini‘iiUv liislifl III tills ri>uiil,i} , mid 
:is imjcli iiH 7 pel CfUl. 

i 
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ainl lllr alni, and r^taldlsln s (iiil\ a ri.inii'Mon 

ln'twi'i'ii this and the |iarl ol tin- Imi\ In hr lonini 
iilidfl- llir sirM'-lii'llniii. 'I'lir \ai iuini |iii\aihiir m 
the i'\a[)<ilatiM' is thus 1 laiisiiiillrd llnlhri If mir 
Imw allows ail to pas^ inlothr iiiiin-i pait ol ihr 
ho\, rhoa till atiiios|ihoric 1.110,m-r loia os the liijiiid 
i-ontatiird 111 till sail alonjt, and linallt into Ihr 
v\a|ioi atioti appa I at Us, \\ h.'vriipon oiir 1 omts \ .a witii 
stoani, in 01 dor to ..hi a in all t h. ol \ 1 .n nio out . .1 the 
salt 

'I'ho salt mass ..no iiinios lin.dh into a oonliilnoo, 
whoi'o it Is o\t 1 ai toil witliwal.’i until it oiiIn lonlanis 
I)’i'l pin coni oltooiiiio With thi' In l|i ol this 
apparal iis, olio i- ahio to piodiioi lioin ho, oiaido 
ohconiio o| sti^sl pel colli pivoiiol and 'd-IH per 
cold ash 



(11 \i"n:i; i\ 

•| Ml. I'linlil (TliiN III Ml |;i'. ill, M l |;|M-'. 

W Ml ■- il w,1-. niiiiiiH'iii I II III |iiIiiliiri' L;i\rrniir mi ;i 

'I .ill-, mu- liiul I" ciiiiimiil uilli innujiu-r.-ililc 
1 11 lliriilhrs III mili'i III iilil.iMi a jiiiiiiiii't uliirli v-.as 
iii'l iiiih iii|miilr-.s .mil liiilliaiil, Iml aNn nilmiili-^j-. 
Till ill.I III.- Ill iiilmii' i',..|i(n-i:ill\ ilillii-iill 111 

nil am. iiiiil II wim 11 nmriiui-iill\ aUi‘ni|iti'il In |>rm 
liliiii' ill! ri-alK i-x il-'-iiii-llini.’ Mlyi'ni-mn it owi-s lln., 
iMililra-a.ml siiii II In liii- ailiiii.\llire nl a aiiiall i|iia.nll(\ 

I I .liTiili Ml 1''||I |ln I-Xlirl I, IlnUl'M'l , Mil lli-ri'llllmi 
MM |iiism|i|ii, lirraiNi' llic slui'll nl' aclnlrin is so 
rliaiai li'n-.l II- llial il slaiuls nut (-Inarly alinxii aii\ 

■ illii-i sini-ll wliii II Is mli-iiili-il tn mask it 

Il M i-.iilx liii-il In (-iiiiri-iilia.il' r |\,-,.|-| ur li\ 
i-\a|ini-,ii inn iiiilil II lii'M.'iii In i|ist il, aiiil till- ilisiilla- 
llnii llirii (-a,|-|-|i-il nil III rinsril xrssi'ls islillsl I’.iit 
tlinii^li niir |iinri-r(lril ra111iniisl\ III tins way with 
till ilislillal Inn, il was u-l, and rs|ii'riall\ Inwa.nis 
1 III- I nil nl i III- n|iri-at mn, almnst im|iiissililr In a\mil 
till- rm-ina.linii nl a .sina.ll i|uaiitil\ nf ariiilcin. 

Il was liirlhi'i- smi;,'lil In nlilaiii tin- rlxcri-ini' 
'.xali'i i-li-a.i- and al tlir simu- liinr l’|-l■l' Ifmn mlm-niis 
siilislanri's li\ mraiis nl lilll'aMnii lli|-nii;^h limir- 





rIliU'CDiil ; tliis iiconiiiplisiM's tlu' fu'st, Imt mrt. t,lic 
s<'cnn(l, iili|ci'l, ami thr ”l\ci‘nii(' alisnrlis, in cdii- 
s('i|U('iUT of its lal'oo solvent' |to\vo]' ioi liiiu’ salts, 
cniisiili'ralili! iniantitu's of llicsc out ol Ui<‘ lionc- 
cliai'c.i lal. 

It uasiiol until till' iiiti'oiliictioii ol .aijucoiis sii|ioni- 
ficalion that tlio iicrfectiuo of the |iro(luetiou ol ]iure 
olvceriiie on a iiiaiiufactuniij,'scale was siUisfaetorily 
ncco]n|)lishcil so that thui'c is in cMsIcnce in coiii- 
nicrcc true yh('cvine, which <-an ho rcoanlcil as 
chcinicallv |)in'c ami coiisisls |•l■all\ onl\ ol ylscenne 
ami water, 

'I’lic cni|ilo\nieiit of ahsolutely pure hits may he 
reoarileil a*- the mam eonilitioii lor the liroduelion 
ol |iure ylxeerine m this way, heeaime ollierwise the 
foreiyn malte.rs leniain hehiml in the el\eerme sol¬ 
ution, ami eaiinol he ipllte eoin]iletely removeil Irom 
It. 'I'he hits to he cmploseil therelore more es- 
peeiallv in the ease ol annual tallow must, hefore 
the\ are iva,ily for saponilieation, he piirilied with the 
utmost care, a,nd this is aeeoniphshed hy Ireafment 
of the same with ver\ dilute sulphiirie aeid or soda 
lye, with smiiiltaneoiis heatine. All memhramnis 
parts, which are mi.\ed with the tallow, are thereby 
di'striAed. a,nd the decomposition prodiiets arisniedis- 
sol\e ill the acid or alkaline lupiid, on which linally 
lloats the pure melted fat, which is either moulded 
into blocks, or immediately hroupht into the de- 
eom]'osil a ai vessel. 

'I he decomposition of the fats is completely ef- 
f.'cled in this decomposition apparatus, and with the 
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('iii|ililyiiicnt of fill' siimllcst iiossililc (jiiiintity of 
wdl'Oi, so one oliliiiiis iiiiiiiciliiitciv (i ion iiio'c ('l■ll(ll■ 
olxconno, wliK'li oiiIn needs to lie reliiied niid ev:i|i- 
oi'dled with sintulile |ireeiuitions in order lo oive 
iifler dislilliition |inie lne|d\ coneentnited oKeerine 

'I'lie ii'inoMil of these loreieii, eonliiininiitiny, sidi- 
sl-iinees Is also neces'-ary on tins aeeoiinl, that it 
nonid eive I'lse (o the most oh|eelioniilp|e foaniinjt 
dnriiij; the snlisei|uent niannla.etnre. 'I'hi- eontani- 
niation eoiisi-ts, aeeordniL; to the oriyin oi the 
uKeeiine water, o| soap, latn aenls. alhiiniinoiis 
III, liter, etc. ()ne renlo\e^ lln'si siihstanees In ooil- 
nie (Ip, neiitralisine, and snhseipient tieatnienl with 
s'llphiirie aeid, wlM’reii]ion one tiiteis The oKeerine 
so piiritied IS then eoneentrated in the \aeinnn ap- 
pa-ratns. (,)nit'e pure eheenne should he ohi.inieil, 
w iiiidi Is steam distilled in \aeno. 

'I'lir l>is'rii,i,\Tio\ or (li.M imiM.. 

If one eoneenirales and linall) distils ylyeerine 
o\rr an open tile, it is not, jiossihle to pnwent a part 
o| the wall of the still heeoiiiiny healed aho\e the 
hoihnp-point ol the e|uierine. and the ylyeeiine 
\aponr eoinine into eontael with it \ields a small 
ipiantity ol acrolein. In order to avoid this delect 
heatinowith an open lire has heeii ipiite yiven np, 
and in its stead heatino with sn]iorheated steam 
introdlieed, tin- steam heine passi'd direct into the 
olyeerino. 

So long as e.seess of water is contained m the 
glycerine, one can allow the steam to enter the 
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;i.l ;i triii|>< ratiiir n| (' ninl innir. il 

lilt'll iiiil\ I'Miii.iruli'-; ualci \\ In ii, Ik t\\t'\.1. iln- 
li'iHlii'i alaii (' III tin- ili^lillalMii a|')i.ii'al U' riailifK 
■iSd ('. tlit' ”l\c’lani' iIkcII IpikiinIii IkiiI, aial nii« 

tin; alti'iiti.'ii iiiii'-l Ipk Kitcii I., tin- H"jiila 

ti'ili "I (ill' nli'aiii , <1111 ail|inl' it in "in li a \\a\ tlial 

lilt' Iciiii" I al iii'n I'l'iiiaiii" (•iin"laiil Iw'iui'i-ii ■_'■>() .I 

-'•III 'I'll'' kIu'c'Iiiii' lll"lll■■ ill.'ll in till' 'll',nil 

\\ill!’iiit ativ ili'i'iIII!jiii"itIIiiI .111(1 [i.i"'i ' ii\('i i|iiili' mil 
I. ii'iiih . I ii'lc'inl cl ('III 1 Inna iln' iin'.'ii! 1,11 mn l.\ 
iIih'i'IK ml i'iIII iiciiia ;ai|ii'rlii',ili 1! n.ini. cin a!'"i'i 

I .i-iiviiallt liinl- a. "Il .nil i-.iil lll".•lll'll in lln' ili"l!!l.i 
I |i III a|i|iai'al ii". I lii'i iiil' ii 'a liirli niii' In ■ I .i.l|. .u • In |i,i--, 
n|i||ll.ll\ "In,nil al .i-l al llln']illi'li'" |i| n."-ni n, .lull 
Inna llii" nil im "nnii .m tin h iii|'i Mliim in lln "lill 
Inn. Iii'cniin' "iimlai In ilml .,| tin sli'.ini tliii' lln 11 
all. \\n niiini'ihali'K alt. r 'IniiiniK nil ilm ni'i|ni,ii\ 
"Iniiii, .'iiiii'i'in .III il "tram 1 • |i.n" uiilil lln lrni|ii'i 
al.iirc n! •j'.M' ( I" |■n.^.■l|l il. aln'ii nin al-n "lull' nit 
lln""li'‘nn .Hill ln'in 1 Ini-tli ail.in, " ,ii|.i rli, .iiml "ti'aiii 
In |ia,-," ilni'fl i\ lllln I In I nhti hi , n| I lin "I ill |n| | lin 

H'.'il ilistiilal Inn 111 lln ;il' I'ni nn 

Till' cniilnia "I Ilm \a|inin'" laki'- jilai'n in .1 mn 
iinn"ni' iii iinimnal (■nn"l 1 in'ln ni, Ilm n "|ii'rl i\i' a|i- 
liaralii" liniinj an'aiu;i'i| ni tin Inllnwnna nninimi' 

'Ilm cniPiini p'ppil'. .,i\ in nniulinr In' in a |ilain' 
pai'alli'l wnli nanli ntlni al ilm Ipnllnin nl ,1 tank, 
uliirli IS Ip'iI ('pininiinp|isl\ will; ,.piiil walni', ami art' 
at tlm cmls lippiinil inatilini ailli cm\p'il liipmk" Tn 
r.n'ii (p| (ln';.n ciii'vnil cinl" i" liM'.l a luln' wliicli 
cp'C" vi'rlicallv il')\wi\\anl" tlirnncii lln- lipiltnin nl tlm 
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ctiihii^ Nr'Srl. [ii!'l‘‘Mir,il li lih- •.atii'’ i-' liciil in 

till' I'li'iii III a I I■~i|iliiiii-',ln|iril 1 I iiili r each of 
tlir'>r tiling I- plai'i'il a vissri |o| tlh' M‘fi‘| it a m oi 

(In i;lyriini,' 

'I’llr l:I\ I'l l lllr \a|inl||' at'- lllMril tllr Xola- 
lili', a- llii'i i-iiiilaiii li'^ w.ilir. and riai-.ci|iu‘nllv 
ill" n'iidi'ii'a I ii ill laki - ii'ai'i in llir liilluwinp \\a\ 
llh’ i.'J\mitM ni'i^t hi" li'iiiii wal"! I'l liiilridrs in (hr 
(ii'l III t hr I lllllh■n-.lll■a Inhr-. and llnu-^ nil 1111-11111:11 
ihr lii-t I lull" a 11 ri w a i-iU I hr \a|iiinr-- aa-r |iaa'-rd 
(hi-'ii'jli a rri-'iiid liihr, -ahrrr i indridr^ a aKrrnnr 
'lllrad'i mil in M.llrl. whlrh mil" nil lhlnlli:h (hr 
"i-rnnil -iiihnii (iihi r(i . niilil liiialiy miK |inrr 
wal- I I’nw I UK linin | hi hi'l- I nhr 

\n a|i|iaia(ii" nf ihi- kind, hut n| in-wri rnii- 
.li'iii ( mn. I' "linw n III l-'n; i. lari nrdiiiL; In riihrlnlidr) 
'III" i(‘inrl niaih'n| rnji|iri', wi-niiiihl imn. nr ra'l 
ii'nii, haa al It" ha"!- a diaw-ni't mrk I!. (In-ininh 
whirh, allrl (ri in inal inii nl (hr ddldlallnll, ihr I'rM- 
• hii 1" w Ithdlaw n Inin (hr "lill iia-^sr", lliinuLrh 
(hr Inhr I-', 'Irani li'iiiii ihr "train "n|irrliralri Ih 
ll rllti-r" IhlnllLdi 1 -hr all am dl'Illhlllnl (i Inin Ihr 
r|\rrnnr, whii'li pa""!'" inln ihr slill Irnni ihr rr- 
"rr\nll' 11 lhl'nn:.'h lllr rnrk and (nhr.l. Ii’ill' llir 
rnlllrni nl lllr I rllipoi'al U.'r III (hr "III! and of thr 
"iiprrhralrd "Irani ihr Ihriluninrlri's K and la arr 
n"rd 

Thr \aponi-" ('"capnir finin (hr "i-dl ihrouph llin 
iirrk 1 1 arr (ii"l: of all U"rfnll\ rinplou-d to warm thr 
yd\m nir in II. lirrrhx is alrrad\ rondrnscd a jiili'l 
of llir la-iiorr ulnrh is withdrawn at IM. The 
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vajidlirs rracli M'Vcnil cduliiii; (iiIii'n, slandiiii; siilr 
liy side, and made til’ ciipjici', fniin Avlmsc iindc!' ends 
the condensed lu|ind can lie drawn ol'f thioneli (|i,. 
siplion-.sliaped licnt tidies. Tho.sc \apnnrs, wliicli 
lia\e jiassed even tliroiieli the last coolei' inteon- 
densi'd a.re still further cooled liv means of cold 
water. The distillate eolleeted in lliela.st of these 
coolers consists then inerelx of walel. 







1 11.. I. 

The lenipeiatnre ol Ihe enternie steam re.tehes 
mostly ‘itiO -‘i'.hl , the teniperatnn' in the still 
■yon -not) . The epeerine whlldi is ohtailled floiii 
the first receiver eonlaiiis only ahoiil, 1(1 jier cent 
water, eorrespondiiie to ‘Js It.i In (he followine 
receivers eolleids inori' and more dilute e|\,n.|'hi(i. 
The distillation jiroeeedseontinnoiisly, elyeernie flovv- 
hiy; out ol II into (he mass as it ev:i)iora(e.s. li’inally, 
howeveiy tliere eolleids a laree laasS of jion-volalile 
residue in the still wliieh is deeoinjio.sed hv heat, 
and eontaininates the distillate. Acrolein is fonued, 
and further, the ydvei.riiie heeomes coloured yidlow. 
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W'liiiii Ihis imiiil i.-N iTai'licil ori<' almls (ill tin: inllnw 
(if l;I\('('I' liii' ami ilistiK l.lic ('nIU(■llt^ nl tlii; still in 
tin cml, ami llicll cdlliHis the distillate se|ia.i’alelv. 

I''inallv llie distillate is (•(mci'iilialed in \ariniiii 
a|i|iaraliis, and il (|Uite jiiii'e el\ecniie is In lie |iin- 
dlieed iiiiee inure distilled in xaeiKi 

As desei llied lieie tile distlllatAHI takes |i|aei‘ under 
till' nrdiiiai i alniiis|i!iei le )iie sure, a iiinreediiie 
nliiidi Is a.ltemled willi eerlain ineniiieiiienees. (liie 
eni|i|iiys I In rel’i iri' nnis|l\ disl dial nm in cliainliers 
nndi r re.diieed |iressnre, iilieied) i>ne can distil at 
li'Uei Iein|ieni1nres and nlilaiii a inin r |iriidni i nl 
lusher ennei iilra,tiiin 

\s IS Well knnwn t lie liipiliny-iniinl 111 a li(|Uld de¬ 
pends mi the sn|ierinennilienl jiressnre, and lieennies 
sii nimdi the Inwer as nne. lediiees the jiressnre. 
'I Ills law ill' nadlire lias kme since heeii made use nl 
in the niiinnraelnre (il siihstanees which are easili de- 
c.ini|iiised at Inch tein|ieiatnr('s; in siteai la.etiiries, 
ter e.\ani|ile, t he e\a.|iiirat lull nl t he siiear snltll inns 
I ikes jilae.e e,\elnsi\el\ ill the sn-calli d \aeiinni a]i- 
lia.ratiiH, in winch tliiMiteh exlianstimi nl the air, and 
eniitninniis cniideiisal inii nl I lie esca|iinp water \a.|innr, 
ver\ Inw |iressnre Is nlitailied. 

innrdei to nhtain elycerine li\ disliilatinn eniii- 
|ilelely enliiiirless and free liiiin any sniell, the dislii¬ 
latinn a|i|iaratus has hi'en ennstrneted nf a snnilar 
type, so that the distiliatinn nl’ llie e|\cc'riiu' takes 
]ilae,(i nmlcr rediieed ]in‘ssiire. 

'I'he head nl tlie still is, i'lir this jmr^inso, lilted 
Jierl'ectly airtieiit nii tn the still, and alsn enuneeted 





.'iS 

Ullll ;lll .1 II I L’lll |"inl |c. llic I Iiliilrll^nii; |il,'llll . lllc' 

liilii-- li' till- -nil 111 III! aiiii ir.iiliiir ilmMnMiiils 

III!' Ill ihl- r.l'.r. I|ii\\i'\ii. "Il.lhjlll, and ll|r\r--.il- 
U lllldl 'I 1 \ I liil thr milri Hull III I hr u|\i Ul III! Il'iWllir 
iMIl I’l llliur liiliiu .III .ih- I I’llli'd .llll!i;lil Ullli llirlll 
'I’lir I'llil 'll llir '•ii.illlir mill' I- ri HI lu'i led with a 
ili'iihli ai'-|iiini|'<'l -Iiil.ihli -.1 a lid W il li I 111 ll‘.•l•|\^■| 

liil' liir I Iilldi ll'-i’il hi|llld 

.\ r -.1II 'll a - I III- di - I ilia i ,"ii >, —.1 ' )-. Iilli d ii|i |i I ,1 

Miilal'h- lii'irlil ri'lli ihi i-iiidi' al'-'iiiMi-, "in 'il~ 

llir an-|iiiiii|i III ,ii Ill'll, ll'i-ii ,iii"\'. ii ,1111 1 " I'llil I, 
and ai-i'i'iiijili -111 ■ ihi- - 1 1-I i ll.i I i"ii im-h i lln l■"l!lllll|- 
IIIH ,11 I n 'll "I I ill- a II I'lili'l' III a dun I- i 1 ilin . .iiid 
,il ,1 linn h l"\'.ii I'-iiii ii-i a I III I ihaii ihal at wliiili 
rlM'i-iiiii- i'l'ih mid' I "idiiian .il iim-I' ln-i m |'l("■lll'l' 

W illis! Ml liil- I'ldiii.ii) .11 111!I'-i'In-i )i- |iii -riiii- iTiill 
linn. IIII-I nil i'\ I till - nl.\ I'l I'lni In 'll- m in--l.iiil l\ a I d'-Mi (' , 

hinliiir laki s jil.M I- ,ii ,1 ih'i n-.iii I III 'iiliinnii llll'|■^■lll \, 

aliiiad\ at din ( whi n "iii- li.is a |i|i --nii- id iiiil\ 
Ida liiln.lln-ii 'jKii I'llil hulls al | 71 ) "i , and it Is 
llii-lilul'i .iiKisalili |u |iiu\ii|i- the disl ill.il lull a|u 
|iiir,il iis u nil ,1 \ I rx .si II aiuK actin-a an -|unn]i. su | h.il 
a \('i\' li'x'i I'li-ssUii' nan in-uhlaini-d llx aih:i|iia,tr 
ilillir. uf sin,nil tin huiinin linn l.iki-s id.in; \i:i-\ 
i|nickl\. and (In- ilislillai.iun |r cuniidi-lni iiia\nr\ 
shuii Inin-. 

'I'hr a|i|iaial iis id I |i i-kiiiaini ' I'dr. d. alirr I li- 
iinlididi I illii-l 1 all's lln |ii nn'i|ili' id this a|i|iaiilliis 
.|)|; I’ Ci.dlT I 'I'hi "K ,'c I Die (u III'disI lik'd IS idai'cil 
III a walk'd III sliil .\, nilo xxlimli Mi|iin'lii'adi'il slcnm 
at duo -dim (' I.S nilindiircd. 'I'llr <:l\ncniir \a,]iolir 
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jiiissos ()\cr l.lio Idlx' I! iiiln llio Cdoliiij; rt'- 

(.•I'ivcr winch is ol smiiliii cdiistiuciKiii tii ihc 
Idwci' dl ;iM iilcdlidl-n'clifyiiic ii|i|i:iiii(iis. It is |ii-d- 
viilcil with 11 hciitiiiy uriiiiid|>niciil 11 in diili'l' Id iniiin- 
tiiiii the (ciii])criitiii'c lit uhiuit stl , sn thiit the wiitcv 
]ircsi'iil ill the cdiulciiscd L’Kcciiiir is cniiscil In 
cva|idi'atc 'The \a|idui-, i I'.c thidiidh a iiiiiiihcr ol 
stdi'ics I'',, which arc airaiictd ii\ci (', ;|||,| \\it,|| 
hrciiKs at h', which aildw nl the puN^acc llii'dii^h d) 
the vapdiirs ('d\crs t: hihI ommiIhw IiiI,,.', || arc 
pidMilccI, llii'diicli winch iinisl inn llic clxccnni' cdii- 
tiininid h'|incl Cdllnrl iiic in am niich' sldix, whilst 
this mils ildwnwani thidiich the mi rlldw tiihc Irdni 
diic story to the other In this \mi\ Ihc lii|inil 
alwius cdincs ayain into cdiitacl w il li the hoi \a|ioiir 
strcaanniy in, whcrchx it hcconics the stroiiycr in 
ylyccnnc the nidrc it ii,]i|iidachcs I'’niall\ the 

hilhcrl.d inu'diiilciiscil vii|>diirs iirocccd thence into 
the eonilenscr .1. which is roolfil with jiist siilliciniit 
water, so that oiili. little water hut all the yKcernie 
IS eoin]iietelv cnnileiiseil, and pioceeds hack into the 
story Iv In order that tin' ennih'ns.ition ot the yl\- 
eerille may he edni|ilete one ein|i|o\s fiirlher a eon- 
deiisine arranyi'iiienl K', lioni \^hieh throiiyh 1; the 
condensed hi|iiid ]iasses likewise to la 'I'lie 'ia|M!iiis 
now freed Ironi ylveernie ar,' (inall\ eondeiiscd eoin- 
|)l(‘tely ill The condensed liniiid, consist me ahiiosi 
(‘iitirely ol water, passes thronyh the eaii't'e K into 
the Cdlleetinn vessid I), to which a]iowerliil aii-|)iinip 
is eonneeted. 'J'ln* water removed h\ means <d the 
eiiiine .shonid test at tlie most I lie. A lijehi'r eon- 
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(M’liti'at inji Would iiidicntr (luli f-lic L'oiidt'nsaliuii is 
iKii, taking |ilai-i' |iuijhtI\, and lixi inuidi oKci'i'inc is 

|ia,sMno (]\I r 

\’ar\nio lioiii tlu' aliovr d(‘si'i'i|it.i(in is tiui a|i- 
Ijaratu.' lor llu' distillation dl crndc olvroniii' coii- 
stinnti'd |jy \'aii Knvnilicckc and \\ . I*’, dolilnns 

(l> U Ifs(;,SO'.)|. Ill oi'dfl to a\old anv d(H'olll|iositlon 
ol o|\cci'ini' wliu'li till' use III sn|icrli('at('d steam 
liiiiiys alioiit, ami loss ol heat tiiionoli llie expaiisioii 
ol' t,lie sleaiii nilrodneed into the still, and also to 
|ii'e\eiit the slaekeniiii; ol distillation lliroiioll the 
stiam eoiideiisiiiL; in the lioilei, the inventor all iws 
tlie steam to e\|iand in a end eiielosed in a hot vessid, 
will nee. il tirst inters the still. 

In tiliutiee the Ivio mlieeke aiiparatns lias |iroveil 
lei'v yood. sniee d [ireseiits man\ ad\anta}tes over 
the a|i|'aratns id' the idiler systems One siieti is 
that it ean heeni]i|oyed as well lor the disl.illation ol 
s i|ioiidieation as ol' soaji-lye ol.M'erine 

Till-: h'li.'i n eriiIN in' (1 i.m i-;i;j\ i;. 

In addition to distilled yl\eerilies, retined ydyeer- 
nies whieh 'lave only been Ideaelied by lione-ehareoal 
are also used in eoninieree. h'lir this |)nr|iose tliev 
are diinted to .‘il) |ier cent vyitli \va,ler and jiassed 
throitnli a. lilter hattery. 

As lileaehni” nialeruil hone-ehareoal or sjiodinm 
may he used, yvhieh not only e,\traels the eolourino 
hnt also any odorous snhstanees; as, however, as 
a,lreadv iiidieated, e|yeerine pos.sesses a sti'oiiR sol¬ 
vent aelion on salts of hnie, it heeoiiios eolonrless 
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Ipli 

:iti(l liriLilit alli-r fillI'.il nm, Iml il li:i> a.illa 

111' hull' liiiiii llic lionr-rliaini.il, :mil in milii lliiil 
tlir"’!' 111.IN In' IrllliiN'ril ll IIIIInI llr ilrl i i i iril 

1 'lit r.it II 111 1 p| i:l\l'^■l■lll^ w a \ta'\ Irii^lliv njiri at a'ii. 
ami In l■ll•,ll|■^ a ivuiilai' l•■luml nl wmk il m ali-^n 
llllrl\ llrrrsN.ll'\ In lia\r il ^lllllrli' 1 1 1 . Illlllllirl nl rliai- 
cii.il lillri' IiiuIn. aiiil Ml til rniiiliiiii' rlii’iii 111 

iiatlcrica that llii ..ml ul a;l\i'ia iim jilarnl mi iIh' 

lir-il hitia. altia- ll lia-. |i.i-.m'cI tlmaiLli mn m -.rMial 
lialtiair-.. 'iliiiiilil ll.iw nut ll! timi.mi liliia as .1 
|ll■|■|l'^l^ rlrai aiiil liiiLtiit l;K,-imii. Wilh nasiiii 
tn llii’li ill'|i'nilliill till- I'lllrm iisiil |i.i Ii!| imI inn nl 
n|\rnnilr .IIV \i'l\ sinill.ll In ll|n,r ll.,|.|| |n| tin 
1 1 111 iru-atmii 111 si |nai‘ sill III lull- in sunai Im ini n ^ 

As I 111 ' a I P"nl'|)t ll 111 |ln\\ rl nj Imni' rl lal mai Ini I . ilnlll - 
111” ami nilrnnis sulmaiiri's is nnt iinliiinti il. llic 
lilti'is iiiiisi III niii'Wi'il li'nin I iiiir tn I mil' As a 
nilr. till liili'i' liaUi Ill's air [il.iri'ii l.initlii'j in siirli a 
iiiaiini'i' liial, Inr iiisiani i' si\ nli,., an- ■ nniii'i iml 
\Nitli HIM' aiiiitlii I' , 111 !' I'li-l lilii 1' tliin,in|i uln, I, ll,,. 
;;l\rrl'IIli' IlnUs will alsn III' III,. Iii.sl In |i,.|'nnir III- 
l•^ll'^lllal .is It will iiilM :illi'a,il\ i-M 1 ,lrl, ,1 IlnUI lllr 
;.' 1 \ rrl'llir lliiil' 11 Iia n I ll I'•' nl I'lilnilinin ami n,|nl'nus 
siilistaiicrs 'I ll Is lilti'i Is till'll ,ri'nin\ I ll, a mi at llin 
rliil nf till' lialli'i'x a lilli'i' lillnil wn.li in'-.li Imnr 
rliairnal Is |,larii|, s,, ||iai nn\\ ih,. |i||,.| \\||i,'l| \ias 
Nil ’J '.s Nil. I ,iml .Nil. 1; Is ,\n ,k. Nl, r, la III,. 
ii-'wIn ailiii'ii I’llui'. 

Till' |iiiiniis iiniir-i liai'i-nal ri'lains l•nnsllll'lall|(' 
i|iiantiliis III :;l\i'i'i'i!i!'. anil llns ni\I'l'i'iiic lain lie 
iililainril li\ Ini'cini! it niil uilli uattii uliirli is let. 
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« >rLj;i Ith h III h I a! li' 1 !)< ' li.i l» < ta I l- (h--l i n\ ril , 
am! .1 tMti llirii aiMiP 1" !iliii/<<l lor tli< i/iiii' 

< >I till II i- i;l\ PM nil' 

li oiditiai \ l*oii. -• li,in oal i- um d Im ihr (ihiatioji 
o! r- I IIIP, ^aim "I at'i dl''^nj\.d Irntn the 

pliai'i-nai, wlihdi m ^oinr ca^ijii wliirli i^Ucciiiu- 
!' Us.-d, UM- III tin lill|in| la iH-r : Ld\(i|llH' witiidl Is 
Msrd lot pi'ilaiii, ii<>lal>l\ iiii'diciiiai |mijtns-> shnidti. 
nil p\a |)nfa( mil. Icaxi' tin ti-'idiii' and. I Imi I'lnfr. n 
slinuhl l>f d(‘lltiii'<! and a‘_;aiii dmlillrd 

111 nl'dni In a\n|(i ; Ik |‘n| liial Inli n! aliv pnlnur- 
111^ iiiallnr, ill!-'disi 11 lal inn slmidd In ]irnrf< dpd with 
111 the iiin"! lul inaiitifl' \^ illi fn^^aifd t<» Iniii imi a- 
tnrc. and “J‘dO (‘ , the artinii l*nilin; 4 -]»niiit n|’ <.^l\pnr- 
ilir, slmidd nn{ l)t‘ 1 ciu lK < 1 . hill I Ilf aaiililinii n( sti'jiin 
simiild hr s" mnlmilrd that 'li^tdliilmn shindd lake 
plai-.r at ’JnT -dsh . ami |iamcniai'l\ in thn<-asc 
nf this lath-r <lmtdlalmn tin- applmatmn n[ rrdiirrd 
pn'ssiirc IS nf ‘Im or«‘a(rsl ad\anlaL:r, iiiMsinurh as 
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Ili(‘ ri^k III' llir liiniiiit 1(111 nl c'dliiiuiii^^ snlislaiiciN 
IS ilccrcilscd llic lilWiT the ti- 1 ll]»TalIIIr at wliirli ilis- 
tillataiiii takes liliu'e 

'I'lie nitrutliili 111 eheiTIlie ii\el' liiilU'-ell.llCiiiil is 
a \ei'\ leiiillliy aiiil teiliiuis ii|ieratiiiii, tlierel'oi-e de- 
eiiliiratiiiii IS alsii can led nut 1>\ lieatiiie the raw 
divceriiie 1(1 Ititl li\ st(‘aiiiiiid ii in a iKdier titted 
with a Stirling ileviee, aildiiiL' a lilcaelillif^ a^eiil, siidi 
as hiack spdiliiiiii |idWiler. etc. and then caieliillv 
slimild it. I ieiiei all) d-I a jier cent hleachlli” 
liiatci'ial -ul'fice'-, .111(1 within I'ln la a cdU|ilc id Iniurs 
sillhcKMltU thrirdUid' hicacliite.i N dhtailieil I'hls 
has the t'lirllier aihaiilayi that llie yKciriiK then 
iiiiU ahsKidis \ei'\ small iinaiilities nf lime liniii the 
charc'ial, sn ihat '-iiliMijiient delimiiiL; can he ihs- 
jiciised with. In the ca-e nf ylxccrilie hlcached 
111 the halt! l ie-alreadv meiitidiieil, how e\er, del iiii- 
iiie 1-ah-diiit.('lv nece-sa.r\ 'I’iie hli‘ach(id e|\cei'ine 
IS lina,II\ piacei! in a taeiiiini a|(|)aiatn- and ht'inieht 
Id the reii’iisit,' Cl dici litl'a'i ion 

llelimiliy III el\cerilie call he earned niil m such a 
imuiner that the di-.-nKcd lime is cdinerted iiiln an 
nisiilnhle Cdiii|idiiiid which can he reiiiiived hy llltra- 
tidii. 'I’d this end sddiinn carlidi'al.e, sdiliiini ii.valaie, 
iir aci'l sdiliiini ]ihds|ihati' is aihled to the heated 
e|\cerine, wliic.h causes the riiniialidn nl insolnlile 
calcium carlidnal.e, d.\alat,e, nr |ilidsphale 
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I’t'KII'lc VnoN III (ll,Mll;I\i i;', 'll'.WS n|- Cia.s- 

'rM,i,i/ \ I i(i\. 

(il\cc'i-iiir piNscssrs till' i|Ualily iif ci'v sliilli/niy at 
11 liiw tciiipi'i'.il iirr, ami iiy this pniccss a [iKiilin't of 
Cliiisiili'iMlilc piinls (Mil ill' oliianil'll Iroiii laiih uii- 
piliT yiyci'i'iiii' 'I'lii' i|iM'ii\ri'\ III tills cv\stalll/.ili; 
jiriipcrty of "hci'i iiic w.m a iiiiic cliaiiiT , in tin 
winter III iMliT till' lai'yc slcarni anil yl\ri'inic 
lai't'iry ol Saiy iV t'n, at Ijii'siiiy iiciir Vii'iiiia,, 
sliip|i('il a mniilii'i'111 casks cmitainni” ylyi-. rnii' to 
I'incland. .iinl one of the casks arrixcil with llie ('in¬ 
tents so coni]ilelel\ crysnilhzeil that it had to hi' 
chise'led lint III till'cask In isVO Kraut in Jiaii- 
luii' invented a process h\ means of winch plycei'ine 
ol ('Very ipiality and in lalye ipiantities can )k' 
cryslalli/.i'd : tins process is --(ili sonietinies used. 

Crysliiliization takes plan' in leaden vessels, the 
iiiotlicr liipior Is poured olf iiltt'f ci\ stallization, and 
the ('I'ystals are Ireed Iroiii any of tin' mnlJicr liijuoi' 
hy beinii swilled round in a M’ry ra|)idly rotating 
centrifneal niaelniie. On iiieltiny' these, crystals at 
-I Ik to l-liD'C',, \('r\ puM' and eoliiiirle.ss elycerine is 
at once olitaineil 
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Till', I'UiinJiTiLs di' i;i,M i,i:i\i. 

Till i;K'i'l'llllr nil'll III c-nnillli'H'r, llolll ll- U.llrl' 

ri>litent, whicli aci'i'i’ilui” to liio i;iiii‘ian\ 

tlilcttiat.rs lirlwfi n ‘J. ami I'i pi'i ooiii. m 
calK cliciini'ally piuT ami ran hr olitaiiinl riiiiirl\ 
I'rrr Iroiii watrr il it hr li ft loi' a Irw ila\^ ill Hat 
(li'-lirs Iixrv roiirrtltratril siil|)liiii Ir arlil 

Iflvrrritir fi'rr from watri m a li‘|itiii a- rlrar as 
watrr, of rniiarloihly slioii” lirlit-l'i 1 1 ai t iim |iiopi 1 1 irs 
atiil of a s\ni})-ltKr ronsl'trlir\ uitflollt am slnrll 
wfiatrvrr atnl of an iiilriisur hiirtiiiir swrri tastr , 
III till' moufli as wril as mi tin- skin of tlir hoih- p 
raiisrs a stroll;; sriisatloil of waniitli, iirrailsr it afi- 
sorlis watrr May powrrlully. I'Apnsnl to tlir air, 
all rmirriitnitril ohn'riiir ali»orhs a ri-rai ilral III 
watrr tlirrrlVoiii, anil fiirtlirr ahsnrptiori niilv rrasrs 
will'll till' watrr roiitrnt of p|y|.,'iiiir lias risrn to 
ahoiil 50 percent, Tlir sjierifir oraviti of r|\reriiir 
Is l-'ilif and drereases wlini walri- is added. The 
tahlr pivrii lirlow sliows the lelatloii hrtwrrn the 
water roiilelit of tlir r|yrrniii and tlir sprrilir 
gravity of llie prodiirl in i|neslioii, and, tlierefoi'e, 
llitij 
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when iisiii.L; llicM' laldc- a mih|) li'di in minal i,.n <>| (ho 
-^in'oifir j^i'avily 1 )\ iiiiMiis 111 .III iiriliiiaix In iliuinotia' 
n ^uH'm'umiI 111 iiriha loiihlaii! a! niioo l!io piamilayo 
III pKorniio 

On niiiliii^ lioliiw ill! Iirr/iito piiiiil nl wain', Ijio 
olyooriiio 0‘>iii;o:iU In a I'l'v-'lailiiio ma.--^ and Imins 
11 initni' 1 11110 ('i'\ ^laK llio si/i III a (loa, nf diaiiiniid 
liko III ilhaiioo, pa.i linil.ii'K d i ; \ •.lalli.^alinii n otiinii- 
lalod hy iiil11idiiolinii n| a (i\'-lal 'I’ho nxstaU 
nil'll at I I I ami yKonmr wlnoh has nx-ial- 

liMi! and llini liooii inoltod aoain. n saad In roinaiit 
lii|iiid Ini hall an linin'iwni altn onnlniL; In _'ll ('. 
'riio li'oo, iiuo|ininl III ..dihitod with wain- 


driii'iKU nil llio wain I'linlo 

l( 'I'llr InllnW'lll;; lallli 

„ivi'-. lh( -.ix'i'ilii 

yl',l\H\ nl 

.'Olilonlls 'alxi'ol'ino snill 

linin doln'iniiii'd 

at 1 ‘i , 111(1 

III!' Il'i'O/lna pnlllla ' - 

"(K’l llli 

.11. (■ 

< 1 ts< .! ui< I'll . mii-l’oiiii 

1 ■(ll> 1 

in 

1 

Ill'll 

211 

'd 'l 

I'llT’i 

;{() 

(1 

I'in.'i 

in 

IT .‘i 

1 Id? 

.VI 

'll :!l 

1 I.‘ill 

(in 


I'l?'.) 

7n 

llolnw d') 

! -JOJ 

so 


1 "j:id 

:hi 


1 -dl 1 

'll 


ir ()llit(' cnlnni'losa yl.o 

‘I'ino Is hoatod in upon 

vci.sscls, Ilini Ill'll 

■r a. Iinio ii 

liooilinos yolliiw' and oiin 

lie lioatod til 1 'dll' 

<W'ltllnlll 

chaiipinn anv I'lirllioi': al 

this toiiiporafmo 

it h('”inK tn oivo iit'f fnnii,'.s wJiioli 
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siiicll lilu' lioiliiin uluij; n( a trillpcrulI|I'<' of’itltl' it 
boils; if tlio t‘\pi'i'li!u:iil is rarncd out m oliiss 
vossols, tliosc slioiild lio jilaci'd nii a siiiid-batli, as 
the olvcei’ine iioiis so jiowei'fiilly that an iiiipinterted 
Vl'SStd would easily hl'eak 

(■lu'i'i'iiie e\ a)ioial<:s not ieeahl\ at Innpari irularl\ 
with waler-\apom'. In a -.iiHieieiill\ line state of 
dnisioii It \apon/,es even at the oidinan lenipi-ia- 
t.iire 111 spile of this it is |o he eoiisid.s'eil a - a non¬ 
volatile liipiid whieli also iloes not i haiiec m the air 
liiiportaiit Is the piojiertv ol yUeeiine ihal under 
I'edueed jii'essiiiT n ean he distilled with steam at 
teiupei'atures of ISI)-niK) without deeoiiiposilion 

If e|\ccrilie he lieated to loll , it eilsllv takes 
lire and hiiriis with a steady blue Maine to earlionie 
aeid and water w itlioiil developiii;; aii\ smell; a wick 
is not neeessarv lor this piir|iose 

(iUcerine is \ei v h\;;ioseopie, that is, it absorlis 

water Iroiii the air. and if hilly eoiieentraled yl\- 
eerilie be used It alisolhs its own W'eiylit. With 
water, alc'ihol, ami ellu r-aleoliol. w il li eom eiilraled 
siilpliiirie aeid, and caiislie lye it can he mixed in all 
proportions, but not with ether, (diloroform, benzine, 
and fativ oils It dissolves alkalies and alkaline 
earths, lead, eojiper, and iron oxide, as well as many 
salts and alkaloids, 

(ilyceririe [irevi'nis the preeijiitalion ol the heavy 
ineta-ls Iiy alkalies. Whereas, for instanee, eaiistie 
Ive at onee |ireeipitat.es\oliiminoils copper hydroxidi' 
from a solution of chloride of copper, this does not 
take place on boiliiij; il cKeerine be added. I'’used 



Tine PK<)l*KI!TtHS OF OLVCKHINE <iit 

with li\iliii.\iiic, i,'l\t'cntic tici'tic iicid, 

hiiline iii-ni, mill IimIiml'i'Ii ; healeil wiUi |iliosiiltnnis 
|ieiihi\i(li' ni with ',iil|)liiiiu' Held it ”l\es acrnleill. 
II a iiii\l me 111 ”l\eel me and oMiJie aeid he distilled, 
the J4l\eeniie |■elllallls iiiieliaiieed, hilt, Hie iiMilie acid 
IS spill up llltii Inllllle lielll and ea.rhiillie acid. ir 
Hie Iiii\tiii’e Is healed to ii\er IHH , allvl alenllnl is 
pi'i pihieed 

l’i\ iiieaiis III diluted iiiliie iieid e'lyeerine Is oxi- 
d i/ed le e'u ene aeiii and ;;l\ e''llle aeid , il the nxidi/.a- 
lliiii piiiees,, IS i’(uHe, "Iveelnse is iiiniied, eiiiisistine 
priueipiiK\ III epca ii- aldeliuh', and ilmwa. ehiii. 
('nueeiil I III e 1 nil ne a.eid nxidi/.es it In nxiilie aeid and 
ea,i!iii|.ie leid. J’linsphiii'iis inillde Inriiis all\I iodide 
iiMiii \\liieli esseiilial ml iil niiistai'il iall\l siilplio- 
eyauidel iiiid eailie m! pill\| sulphide) ea,ii he oh- 
lameii 

II walel’-IVee e|\eel me Is placed on the shin it 
1 aiises a hiii-nin;; sensation ou me to Hie i-xtraetion of 
waler \diuuiistei-ed inleriially llh I a enuiinies siiit- 
aJil' diluted has no elTeel, lai'eei i|nantities have a 
liiii'ealne aetion In I In' oi-emnsni the e|\eernie is 
|iai’Hv eoiuhiisti'd anil partly sejia,rated ae.iin without 
anv iiiodilicadioii Jntrodiiei d into the hlood, larpe 
ijiiantilic s ha\e a jioiso'ioiis elfeet on the central 
nei'Miiis stsleiii, the intestines, and the kidneys. 

It yKeernie is hoiled in open vessels it eels darker, 
and in addition to elycerine vapours it e\ol\('s pro¬ 
ducts ot deconi])osition which haven very unjileasant 
smell, and in winch are ))iesenl, hesidcs acrolein, tici.'tic 
acid and otic • acids ol' the fatly a.cid siu-ies fi'inally, 
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llicir I'riiiiims :i iii;i,s wliu'li ln-ciiiiic^ i]ark<i ainl 

iliiiLii aial I'. Iciliicril Inasln"- la -'Iran^l' liratiii'j 
(11\cTi'inr can I" ili-lillnl wilhout allcialaai only in 
,1 \aiUiiin chaiiiici .iiiil la iii. all' cl a ^tl■cal^ d 
'U|ici dll a I cil 'lean I 

(IImi'Iiiic 1 ' I haracii I i/cil hs it-- |iiii|iril\ nrili.— 
'I'l\me a 111 cc niimlii I cl -■ulislanciw Iik li cl licr- 
w I'l uciil.i ciiK lie .li-,-c|\,-,| with liilheult \, ami Ici 
tills leasi.M It Is ii'mI in mans liiaiielie- c| leilmieal 
iliiiiilsin It I- laiyi l\ ii-eii in lie nianillac I iii. cl 
|iei'iiniis ami s(r,i,|i-. Iiiilhei m il\ema werk- aliil 
else 111 im-.lieiiie a- a -cl'.eiil We ji\i lielcw seine 
llKlleatlcli- .Is t" the -c|iilel|l\ c| illlteK'Ilt siilislaiiees 
111 e l\ei I me I III I |iai ts cl ei\,|.|im ilissche Its parts 
cl Cl \ stalli/i-il s, III 11IIII ( a I I'cii.iti , I'lll parts c| i i \ s|al- 
h/eil lici.is. "ill p,ir|s cl ( I'lciiili c| /me. III parts cl 
aliiin. In p.iil, pctassiimi iciIhI, nna'cnliiie In 
I'aiLn, li.'a\e\e>. ciih, ] part cl pclassiimi iciliile 
can lie .ii-scl\eil m part- cl ;;Keirinei. 

]rirls cl pct:i-.,!iini i'.,iiii(li- till pints c| lericiis siil- 
|i|,al' . ■!'! |Mi ts >.1 1 eppi r sulphate, dll pails cl' siiear 
cl li ail, dll pai|s cl aiimicmmii earlicnate, d(i jiarls 
cl -al aiiiiiiciii.ie, Hlpailscl liariuin elilcriile, M pails 
cl sciliimi -esipiii 111 l■■alale, 7 -'i pfiilsd' elilcride cl 
nieieiir,, p.iil - c| pci,i--mni i-lilciali l■’llrlller, 
dniin pIIIs cl' e!\eeiiiii lii-scKe 1 part c| siilpimr, 

anil '/Ueeriiie r .. e\eellenl scKeiil Icr salic'.lie 

aeal. Id aniline iIni-, ,.|e l''mt!iei I part cl icdme 
call I’l di'sfrUeil Ml Inn parts c| e!,\renne, inerciiia 

Iodide Ml .11(1 palls, ipiMMMe sillplia.IeMi IS pints, 
laMiiin iM I'l pails, \eialriMe m '.Id pints, alrcpnie 
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ill oO parts. iii(ir|iliiii(' li\ili'iichl(iruli' in 1‘.) jiavts, 
larlai i-iiirtii' in "id paits, iiml iMit.issiiiiii sul|ilii(li' in 
111 pai I ■' 111 pl\ ■ I'l 1111 ' 

(1 Ivri'i'iiii' il'-rll IS niisi'ililc 111 all pi'iipnrtiuns willi 
wall " aaiil ali'iiliiil m’ willi a niivtui'i' ol ali'iilinl and 
rllit'i, lull iiisiiliilili' III iiiirc i-lln r, lirii/iil, carlinii 

111 .iilpliidi . a lid rliii II I iliiriii 
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IIS or N I n;o.(; i.M i.i.mm 

As ('iui\ as I s 17 Ihr I'oiiiliiniil ion known iinilcr 
this lirsionatioji w.is |)io.|iii-cil liy ticaliiio oiv'i'inc 
wit.Ii nitnc aciii. ami its i'\|ilo..iv<' ijualila-s were also 
ri'Ciioiiizi'il, 'I'liis roinhinat.ioii lias also c.illnl ]i\ro- 
olycciinc a.s a I'ciiiiiiclri' ol its analogy with |iU’- 
O.'vvlm or;,'Ull rot ton whlrh also |iossrsscs 1 hi' pioprity 
of r\|>lo(liii^ \ lolrilllv . 

Tlir i'\()losi\r .[ualllirs of liltialrd rlsci inir, liow- 
rver. I'riiiailii'il lolall\ iriioiod until I Slid, whnii tlu’ 
Swede, XoIh'I, a|)J)lled It to the seieilee ol hiastllie. 
'I'll !■ so-called Nohi'l explosue oil is iiollillie lillt 
iiiti'o-elyeeriiie, ami to Nohel, tlioiijili lie did not dis- 
cotei' it, iiiiist he alinhiiled the, liient of liaMiiy; pro- 
(llired it on a larpe srali'and applied it a.s an e\|ilosive 
'I'lie actual application ol this oil as an iwplosne 
(lati'.s, lii'uetei', onl\ from that period ilSti?) when it 
was jiossihle to )ilodiiee it in siich a loi'in that tlie 
liaiidlineof thissiihstancc was no lonper acconipaiiied 
with siicli ereat risk as in the case of tiin e.xplosive 
oil pure iuid siinjili'. 
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Th,. cliriiiiriil (Miisl itiltliill III niti n-i;lyi'cnilr Ilils 
iilt'raily licrii si'l Inrtli: it is iinl a iiili'csriiiii|)iniii(l in 
till's('iis<!, Icir insliiiu'c. that yun I'lillnn anil tn-niti'i'- 
[ilu'iiiii all', in wliirli actiiallv Inilrnyi'n is rnplacril 
liv till' railirlr nili'\l iNt),), Iml jiilin-yK ri'i'inc is in 
I'ralily an rsti'i nf n i(i ir ami , in llir sainr inaiincr 
ns in yl\l■l■|■in^ ('..H (i)IFi thi t.hrri' liMlniynn a.lmns 
III tile livih'inil l;iiiu|is (()||) I an lir rrplaii'il liy 
ami radirli's, so it is pns^ilili tn I'rplart- tlii'ln In 
nitnc ami,..nil a.rriiiilinyl\ thru' is alsn a innnn-, lii-, 
anil ti'i-inliij-r|M'rrinr, that is l•llnl|lnllnlls ni which 
'ini', Iwiy ni'thirr alninsnl iiyilrurrn have hrcii rr- 
placnl III the lliirr h\ili'ii\\l (Oil) rmiips li\ nltl■^ I 
(Nil I. 

I iy treatiny r| \ ri.i nie w illi niti le a.eid all the t hi er 
Jiiissilile inli'ii-rl'.ei lines are nhtaineil, Ilir hirnnila' 
III wlili'li are as liilliiw s 

(',11 .(t > 11 ) ,h * • Mhl "" monimitro-yh errnie 
t' .11 ,|('H)(( I ihinliii ;.y\e,ei me 

(hll-,((). No.,). tri-nitrii-"i\ei'i me. 

h'lir expliisur pnrposi'S, tn-llit.lii-elyrrillie is the 
iniist iinjiiirtani, anil I a.rn must hr taken hi niann- 
faeture this jiriiilnet, iinly. II iiitvie ami in a eon- 
criit, rated I'nrin is allnwrd In a.el mi watei-l’n e 
elyeoriiie, thru at the eiiinnirneenient nnl\ tri¬ 
ll itl'n-nlyeennr IS liirnie.d, hut nn enilliluialinn of llir 
reaetiiiii di- and iniiiin-iiilni-ylyerrinrs are rnriiieil 
as the nitric acid is dilinrd In the water which 
sejiaratiis. 
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(' II (Dill :lll\D 

(;K ITI lh<- nil HI 111 - 1(1 

< ll.iDND I 1 :ill D 

111 lull ii-ul \ ri-l inn W ,Unl. 

'I'lirl'nli IIT. Ill Iil'ilrl M |ili-\ilil ,l, l,ll il-. pon^lliln 
III llln llnl lull 111 llltlli .11 III nil ■; I \ 1 -I ■ I 11 n • llin (ollll.l 
limi nf III! illii- ,1 ml ill-llll l"-L'l'i nnl nil', mil n inn-,! Im 

tnkrll In ll'llin-.i' llin lli-.|,l\ Im'lnnil W.lli-I’ ;i' '-Ill’ll 11- 

liii—ililn, luni llii- I'.iii III' il’iii" |.\ MiMi’-’ ilii- mini 
lie III w II II I'l nil - ’111 I all'll -.iiliiinu a- .miil 'I'lin i n-iill inn 
walri' I- 111 iiiiin liii'.iiiil li\ III! -iJ(’iiiirii' .mill, mill 
lllll'llin llm Ulli'll' llli'l'l-'. till lllllll .11 ill i-.il'li- llin 
lu'i'i's-ai \ liinli ('(iln'i III rill a .|i 

I 'la i|ii 1 III i\ III .\ 11 la i-D n I I 111 \ 1 M I ” 1:1 ’I'm. in 
Snl.lll U” 

TIk’ nlili’,-,1 kllnWII ))|i’(-(-s Ini' ill,' |i| nilllnllnll n| 
Illlln-;,'!\I'I'1'1II|' a- lllllll'llli'il III llin lIlMIllnl n| ||||s 
('iiiii|)niiiiil I- a- liillnw-, -Ji |i,iil'. Ill '.iiliiliiinr nrnl 
Ilf 1 .-in 1 -iiicilii' iji'.niu' me iiii',i'(i uiili 1 p.ii'l III 
lull'll' .mill III i ‘ri.'i "in I III!' .jrai il \, ,iiul I lin iiii\1 iii'i■ 
1- Inti 'll |il.mi’ll III iiiiil wali’i lllllll il ha- I'linli’il In 
till n|i|iiiai'\ Iniiijii I’.iliiin iiitn llm iiimtiii’i’ a Hull 
allniilii III hall a |iiilt iil Iiil'.IiI) '('nlii'ciiti'alnil ;;l\i’i’i- 
1111 ’ I- |inuiiil. mill llm Ininiil- .iin iiii.M-il h\ -liii’iiin. 
I''iiii’l\ -li'iiiia hialiiin I'm-ull', mill nii li'raliiin Imnn 
I|lllllll It l(“- III Ihn lllalni’lal It I- llh-nlillnK llt’l'i'anill'V 
tn I’linl (111 '.n—nl, wlilrli l- liin',( -llii|i|\ ani’nii i |il ml li'i I 
hv lil.mill” in mill u III I’. 

'I'lm iml.inii III llinhlL'hli rniiri'iifi'alcd iiitrir imiil 
nil till' n|\i'ni'iiin lake- |i|a(’n III :i \i‘i’\ -llni't IlMii', mill 
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llu' lli|lliil I'I'Ci .1111'-, lui'lii.l .pii ihc M piii'iilinu ol' llu' 
II il I.. l;I \ ri'niir, winch ll. i:i 1 :iii. .iil in tine ilmps 

A-- --iM.ii a- all uil\ ■-.iili.-.laiicc hcyiii- hi ilclacli il- 
^'cll ll^p|ll till a'-lii MIIMUIP , the (pilllcllls III (he M'SM'I 

an |iipiinil iiiti. a laiac aiiiiiiiiit .if w.Uci which 
aiii‘iil‘l aiiii'iinl Inal l.'ai-l lillci ii tiiiic'that nf tile 
h.|iiiil c.'iil.iiiicil III till' ml latiiii: \''"-els. iiih) ihcii the 
iMliii '_'l\i'i I in.' which Is s|iccll|p ally Iicumci tliaii 
wah'i si 111( s ai 1 hi i'l'ili'iii .'I the \cssci h'hc acid 
lii|iiiil Is iliavMi ii|i. Mil' mlni-yl\cl■|■|llc ic|icalcillv 
ivashcil with walcr, ,iinl liiialK ilnp-il .i\ci- suliilnn'ii- 
pIcmI iiinii'i' ,111 an -|iiiiii|> 

\icni,hi".' 1,1 phn-rip's |piiiii'ss, a verv |)tii'c pi’c- 
paiMl .III can hi pihlaiiici. the c\p|iisi\e actimi of 
wt'iih 1 - ,lll lli.it I-,III he ilesii'i'd ; liiil llu ]ivi.ce~s 111 
the Ini III ihsciihcil is iimrc suit.ihlc Inr lalmratnl'V 
exjicnmei.t than Ini liu- prniim Imn nl TiiiiPi-ylicci nic 
■ 111 a laI'ec s( ale, Iii tIns c.isi it, |s far iimre nccessari 
I'plakc ccrlaiii jirrcaiitiniiai'y mease,res m nrder in 
reiuler I he pi ndiip-t mn nf a siihsiance siicli as iiitm- 
yl\i-erilic, which has such ten ihle ell'ects nii explnil- 
111,;:, as little riaiu;lil with d.inner as pnssihle, 

I'ltnlil I I ln\ I'h \ 1 I i;n (i 1,1 el 111 \ I \iiul:l>IM. I’n 
NnI'.l I. 

Nnliel. w hn as alrea,d\ slated iiiai he innked lipnii 
alliinst as the secntld dlsciwI'ter nl iiitrn el\certlle. hut 
w'hn. hnw'eier, was the first l,p make pmctical use nf 
this siihstaiice III cnmieMnii with e\plnsi\es, siie- 
eeeded 111 lli\eiitii|e ,i, prncess hy means nl' wliieli 
lai'ec i|naiitd le- nl mtrn ,_;l,\ccniie can he nlitaiiied 
Nnhel's jirncess at lirst was as Inllnws:— 





ro 

'J'lic iiitniliiui iiiiNliii'c was (-(ririiKisrii i>l dry salt- 
|H'trc and sul)diui'U' and, and in siudi a. incasnic dial 
I jiarl 111 linrh jKiwdnrd salijulii' was niixcd willi 
jiarls 111 siil|ilniiir and, and llii niixliiic nmlid 
InU (‘.wlini li\ far till' i.iiyirsl |iiiitiiin id llicindas- 
sinin li\dni”ni sid|dialc KlISO, n \ stallr/cd init, and 
a lii|Uid was iililanu'd winrli 1-111^^1111 ul IhliIiK c-mi- 
i/i'iitrati'd nilnr and iinxi-d willi s|i||i|iin'ic and 
\\ lu-n this and |iiilassiiuii sid|i|:alr Iml nislalh/i-d, 
till- laiuid was run nlT frniii tin- ■ |■y;.|,lillnl■ mas--, and 
llir ylM-i‘niu- ihiiirid iiiln il ; llir Ini'nialmi id lhr 
nili'ii-ciiiu|iiiund i|nirkl\ Imik |dai-(', and liu-n llir 
nilii'i- lii|Uid was |)i,in-i‘d intu wain-, wlu-n ilu- nilm- 
yl\i-n-inr was waslli-d Irrr limii llir ai-|ds allarlird In 

II and lined \t ilu- tinir wlirii llir nianiilarliiir 
id iiili-ii-;l\(-n inr was mlrndiii-rd. Ilu- daily |ii-rss 
nllni rr|iiiili-il nil r\|iliisiiim wliirli had lakrii )ilai-r 
ill lhr 11 il I'l i-ylyri I nil works, and lhr iinr\ayyri aird 
iirs(rij.||on' Ilf liaMi'- W|-nnj;lil l'\ lliis,- rxiilnsinns 

III larri- i|ii.tnlilii s id nilrn-yhrri iiii wrrr yhasily 
i-nnurh 111 niakr Ilu- ]ii 1 idiirlinn nl nili'o-rl\ci-nn(- 
aji|irar 111 hr one nl lhr niost ilair.'iinii- o|ir|-atuins 
hlinwii 'l hr Ic-asiiii nl llir llri|Urnl arc-|driils i-ausrd 
liy r\|.|iisinns III file nilm-nl'i rcniir wnrl.s al li|s| is 
linl allriiiiilalilr In Ihi i-asy diMlili'r|-,i( lun of lhr 
iiilni-rhrninr itsi-ll, fni- lliis is ralliri- a siihslaiirr 
wliirh nnl\ r\)i!iidrs Iw nii-aiis nl Ilu- a|i|ilu-alinn nf 
ri rlain s|irnal tiriiliiiriit, and whirli nl ilsril rnuld 
nr\, |- r\|ilndr S|lnlllalirnllsly, dial Is li\ MldilrlldlS- 
Ililrri-,i(i(,n wilhniil ail's [irrri |dlhlr rxiri nal raiisr 

If was fill- iisr (i| nnsinlalilr iiirlhnds Inr llir 
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|)i'ii(lu(ii(m Ilf even iikut tln' cnn- 

stilution I'f llic vinv ^'Ivri'i'iiir ilsoll, wliifli cuust'il 
llii- Mi;in\ il(■(■lll^'llt^ 111 the iiitni-^'lyroviiu; fucliirics 
J'lrfmr "In ri'i'iiH' was iiiniliici'il li\ (li'('niii)i(iMlniii wilii 
slcaiii iiiiilrr liii;li |)i'rs-.Mic, ami r(iiuTiitral('il mily li\ 
iiiraiis III strain, ;i1\itiiiu' "t ^iral ]itiiit\ ami tani- 
c'cnl rat a 111 was nnly nlil.iiiiril at liia|i iiiiccs. In 
nnli'i, IIhk'Ii'I'c. Ilial tlir |ii'iiiliul slimilil iml 1 m' tnn 
IAIH‘iisi\I ■, ihr iiiaiiiitarl ill I'l s III tiai n it i< i-”l\marii' 
iisi'il mi|iiiii' l; 1\ri'iini', wliu'li 111 aiMitinn In a laimr 
aiiiiiuiil Ilf wati'i I'liiilaiiu'il many Inrri^n sii!i- 
st.iiii'i's .\iinin^ tin- rimiliiiialiniis wliirli in ail- 

(liliiiii 111 nili'i nhi-i'i'iiii' ic-iill IViiiii till'll■|■allm■n^ nf 
Mil'll a ],iiiilui't with Ihr nilniliiin lii|Uiil am sniijr nf 
\CIV li'W ciu'iniral stalnlity anil nasily (lnriinipiis(.'il In 
sllylit iiiitsiilr inlUn hits, as, Inr nistancn, inmli'rali' 
inci'rasci’f lrni|inraiuri'. ,\s tins (li'cninpiisitinn laki's 
plan' suiliInliK citin'r llirnnph linat nr slnick il is nasily 
(■'nilinnninalull In llin nili'n-nlycnniin. Ilini'nliy cansinn 
an nvjilnsiiin, ami in tins \vn have a very ,siin]iln snl- 
nrinii iifllin niaiiv n\|ilnsiiins wliicli liavn li'i‘i]iK‘nlly 
lain'll plan' ni thn isniatnl Innldinns, wlinrn ]ii'nparnl 
n!trii-r;lya'ni'nu' lias Imnu stnrnl Inr a lunp pnrinil. 
Slim' iinjirnYriiinnls liann lini'ii introilucnl in tin.’ inan- 
iilanl.nrn iifpiirn nlynni'inn. its piiOn Inis lalinn sn nuu'li 
that llin nitrn-nlycnrinn wni'ks havn at tlinir ilispnsal 
a sutistannn of tlm pvatnst iiiirit.y, and IVnin this 
tinin reports as to n.xplosinns liavi' hncninn much 

rarer, li\ thn use of a sniraliln jn'oenss and plyi.'i'i'inn 
nf ailoi|uat(' jHintv.thn manufacturenl nitru-plyccrinn 
is no iniii'i' dannerous than tint ol ennpowder, 





(■l■|■lalnly il.iiiyi'i’niiN lli.'iii lli.il nl luliiiinalniL; 

III III ;^ini I'lilliiii. l-'riiiii llir man) wmks 
wnlli'ii lilt liu' mamilarHii'r ul nilin iiimlurl-, (lar- 
tliailal'h" nil till- ■,llli)ri't III i;llll riidnll ll srrllls 
jiri'tt\ piiiliiilili' that llir s[ii'll I a iii'Mim ilrr.'I iiiicmI a ai 
III llli' |ll rp.U'al II ill^ l.lliin plaia- r-piTialK wlirn- llir 
liiti'ii' ai'iil I iii|i|ii\I ll 1' iml piii'i . Iiiit l■||||lalH'' ilr 
riiiiipiisiii.iii pi'iiiiiii't'- III liii' iiilin ariil. ami in pal 
liriilar iiiliiiil'. anil 'I’lii'irli nr in lla pi i I'hn lam nl 
iiiti’n-plM'i'l'llii' It I- iinl -,111111 mil In i-inpl'i\ a \ii\ 
piiir plvri iiiii', lull nii'.il I an lull I It p.ml I" liu- 
l.■nll-,tll 111 II'll 111 till- nitfii- anil In I-'- ii-'iil, iii'l Im ilin 
namiiii iiiaiiillai'tiii'i'r'- iin\\aila\s niil\ ii-r pn-lncl l\ 
puli' Illtl'IC anil, \\llllll lii'lnlr ln'lhn rlllplnMil n 
^i‘\iri'l\ tiTti'il a^ In llir ali',inir nl ntltnii, arai 
n UrII kllnXMl. Illll’lr aral ra^ll\ i|"rnlnpnsrs w Ill'll 
till' Irinprialnii' inri'rasi", ; a^ a ii'-iiit nl Ihr rlirma al 
rriirtinii winch lakra plarr h\ luinniiu iii'.'rllur a 
iiiivt nil' nl ml I ir aral a ml -illpli iii'lr arai \mI li ul' rn iiir 
a cnimiilrialilr aliiniinl III lira! m lihi'i'alril, aial tliri'r- 
iipnii ll niuv liappi II tlial ilininu Ihr irariani ilr- 
rnlllpnsltimi pl'nlllirtnl lull'll' arlil Ilia' hr InI'lIjril 
"■Inch 111 llirii' turn n ai I nii llir rivi-rrmr, ^(•^llllll|r 
III till' Ini'niatinil nl rasil) ilmiliii'r|',|(,.(| i'uin]iniiials 
■I'lii'i'rl'nl i' 111 till' pi a-rliral pl'nilurtioil nl ml l n-u!,' ci'niKl 
all Ihr lartiu'i, 'ihiwr mrutiniii'il iiiuat hr must cai'c- 
I'llily t.akrii iiitn rnimalrratinii. anil in aikilllnn In the 
r\c!ii'-'.i\r iiM- III' purr r|.\crniir, and )iiirr inlrir aciil, 
till' li'mpri'alurr niiml hr jiirvriitnl liniii riniip ahii'r 
a rri'tam limit hy inraii-, nf a wi 11 - nmillalnl ,-,'striii 
nl cnnlilir. 
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'I'lu Al \\i ru 11 i,'i III Nn i:(i-(ii.M I HIM 

'I’lic iiHi'iilMi; iiriil a iiiixliiri' nf almiit -"i ]«iils 
III riiiircntI'atiiI Mil|iliiiin' aciil. ami •! |iailx ol 
iiitnr ai-iii 1^ ntlii'i' nlitaim'il ahraii\ iiiixcil limn 
liii' ari'l liMinilai liliri’. m rkr i( ix ini'iiaii'il mi llir 

a|iii! iIm'H. Ill tlir liUm ra.-r ^iTal rail' vhmilil 
al\\a\ . Ill- I \i'ii i',i'il, alllimiL'ii I'” iiii'.iin; nl tlin jwn 
ariiK n. ijUilr a liai iiilr-^-. ci|irialMii 'J'n llin. l■llll 

(.iN'I'ml li.l'l-- flltril Ullll ,111 l■\ll.lU'-■l |I||I1' Inr lllr 

r\nl\ril 'j.i-m -.hmilil III' iiM'il. Ill «iiii li till' aliiinij; 
111 llir aiail liiixlili'r n ,ii i iini|ill-lii'i| li\ riiiiiin'i si'il 
ail', Sjii.mill',” III till'ariiN n ihim axmiiril, anil llin 
nin 'iia iIm'II' lailalU im ilanui i- 

,\x a rnl. lln' imw umi1\ inli'alinn ai iil is lil'tnl 
mill a I,ill M s-, 1 ' 1 , rill Im' lliis |iur|iiisr il is Imsl In 
I'sr riii.i|iii'ssi‘il an 'I'lir ariil ii'sitmhi' iiinst si,Hill 
Iiii^ii riiiiii'jli sii that III till- natnial iIixsitiiI nl llir 
'l,|nii| in llir rmilsr nl Ihr iminnlarhiir, llir anil 
liil'.liii'r nia\ lliiw In llir iiitialinii a|i|)aralns, tlir 
mil'll rK rrnni niixliiir In llir sr|iai'alnl'. anil llir 
sr|llll'alril mini rl^ci nllr In llir wasllllnllsr willimil 
liriii" rarnril ni'r\rn lil'lril n'lir “ niiiiilrjus," wliirli 
arr rlii|iln\r'l Ini llir lil'liiir nl Ihr anil niiNlurr, 
rmisisl, ntlirriil Irail linnl, nr jinlishril m |■nl|rhl-n■nll, 
nr rasl-irnn |ians 1 jraii-liiu'il Vrssris lia\r nut 
)ii'ii\ril hiiitiililr, as II IS niia,\niilalilr that ill rrriaiii 
(larls llio Irail shnultl ilrlarh llsrll anil ihrii Ihr rv 
pnsril irnn is ail l,hr innri rasil\ allarknl liy llir 
anil, ('iist-irnn pa,ns arr\rry irsislani In Ihr ai'linn 
Ilf anils, but 'br\ must hr \rrv sti'nii.r; ill nnlrr to 
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stand tile ,l;i cat pi'cssnrc uliicli, nn accmint df the 
liinh density nl tlic inti'alnai iiiixtnrc (al«in1 Jw), 
ariKiiiiits til thicc atniiisplicrcs. 

'I'lic inti'atmn takes place in lai'ye leaden vessels 
wliiidi lia\e lieen siildered with the lisdiii^eii tlanie, 
with a dianietei ut ahniit 1 metre, hy I nietfe hi^di . 
Ihe\ are ahle t" emilain a Weiylil nf |OII k,” 
lit distilled tilveriine at .'H la' , h’llI ki; nl siilphiirie 
acid, eiiiitammL; his pn cent ninnu hsdiale, and 
•J.'ii) ky Ilf nitiie acid nl speeilic yia\it\ I .'lOI, when 
a Meld 111 ahiHit dld-'il’i ky. nl nilin-yKeeriiie will he 
nhlaiiied. In the apparatus theie aie ahniil InO in 
nf ennhiiy ends nl t’l'i iiiln. diameter, which are used 
ha enniiiiy duiiny nilratinii l■'^lrlller, at the linttiiiii 
nf this vessnl Iheie are twn pipes liinnel-'liaped at 
the end, and prnMiled with sniall nriliees d hey 
are em)iln\ed fnr the inirndlictinli nf the enniplesscd 
air. hy nieaiis nf which tlie mixture diiriny nitratinn 
is \iynrniislv stiired and ke)it in \inient nintinn. 
'I'he apparatus is cliised with a enver lilted with a 
ylass wiiidnw’, Ihrniiyh winch the prnyress nf the 
reactinn ma\ )»■ nhseued. The resultiny tiiines 
escape iiitn the npeii li\ means nf a vapiHir nutlet. 
The hiittnm nf the iiilratinn appiipttiis is eitlier in¬ 
clined to line side nr else flat and fiinnel-bliaped . at 
the Inwesl pniiil there is a tery wide waste tap nf 
(day Crdernealli this llu’i'e is a larye water-tank 
fniilaininy watei hmr tunes tite eaiiaeity nf the ap- 
paiatns If diniiiy nitratinn, in spite of cniitiinied 
stirriny and I'nnimy, the teinperallire in thea|)]iaratns 
shniild rise tn-ltl ', tlieii llie winkinan shiinld turn oil 
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tlu'ta|>, winch lnll^i he \crv wide, sn that the iip- 
jiaratiis is eiiiplied in ii sliiirl tune, and the inixlnre 
may Hew mtn the walei-tajd\. ()mI\ hi tins inanni'f 
can an ninninent explesien lie pi'eventcd In order 
tlial the nitie-ylyeime mixture may Hew to the 
separatei, a I'lmnel is plaeisl under this tap, eenni'cl- 
iiij; it with till jnpe leading te the se|)arator. I’er 
ohservmp the ti'inperatiire, thermemeters are Hxed 
niside the ajiparatns, with .1 clear scale, the hiHhs 
of which di]i nite the mixtnie. 'I'he nitratieii takes 
place at ler ceeline the mixture well water 

IS peuel,ll!\ used, and is allowed te Hew threllf^ll 
the ceeline cells A quantity of aheut 11)0 ke. of 
ehcermc is nitrated ill aheut t !0 mniiites 

hareer qiiaiild ics el elycnne than UK) kc are 
scldein nitrated alone time: eii the ethei-hand, hi 
.\mciica quantities ol' dOOO ke. at one tune are 
treated in larqe, e\al pans, in which there is an 
axh'tree with an eiehf-paddled wheel attached, which 
when retatnie I'oiees the e|;>eerine in under the acid 
inixtiire. Mere certain and more siiitahle. however, 
is ihe emploMiient of the ttallahene air-stirrine pro¬ 
cess.which also allows the use of el\cerine heated to 
el’. .At this temperature the liijuid is much thinner 
and mixes mere easily with tlu acid. 'I'herehy local 
decemposition is aNOided, which, niori'owr, is lareely 
to he attrihiited te the ereat purity oF the f^lycerine 
and the acid enqiloyed. 

The plycerine How,, out of a larpe nuinher of tine 
hole's jueri'ed 111 a rine-shaped li'ad pipe, placed at a 
suitahli' iii'iph) above the acid mixture, and in order 
0 
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iiliM'l\cc| 'I'lic (;i|i I; -.civr- liil' Uir iif 

riii)il\ilr" "It dll' IIiiI'-Ih'iI nil ii ( ri'liir iiii\tur('; S 
ii'dll' nil n l,i|i uliii'li |ii"|iTis i.\i'i'till' u.ili'i-liink. 
I'm jiiirjiiisi'', dll'('"iilmn I'liil. wlnrh in [iliuiiK 

sli'H'ii III dll' iliaw iiii;, L, iiM'ii 111 aiiililiiiii die 
llll|■all"n is sni'riTiiiiili'il willi a si'niml jackcl 

iiisiili' « Ini'll r",i|iii.. uali'i' Is a!-'i ciirulali'ii As is 
alu'ciih S' I'll liniii dll' l"ii'siiini;, lv\" nr miui'ii I'miliii^ 
1 .Ills ai'r iiin\ nsi'il, aiiil luiini' iiiiii'c I'liiiiiiri'ssi'd air- 

'lli'i'ill^ lii'iri's III I'.isc mil' siimiM siiiiili'iiK lail 
MiiI'i'I'M'I dll' Masir riirk ll i-all III' llls|H'||sril \ Itli. 
and n'i\\ "u!\ dir salrl\-I'ork S is rni|il"\'rd in tlir 
inannri nnln .ilnl, 

\ iii:i,i|iiin ali|iaia.liis n| nruci l\|H', amndinr 
I' It liiillniaiin, is aii'aiinril as liillnus- llir a,riil 
nll■•Jll|■r, i^i'iirialh -l"i(i kj; "I sid|iliin'i(' and and 
ill k" lull'll' arid |iri' Inn k;^ ^iM'rillir, is |iir]iarrd 
in .1 111"!' nmi M'ssrI. l''iiiin hrrr il passrs dinuirli 
a riioinir riisr iiiln a 'loram' Irrr|it,irir nr “niniilr- 
III'-, iniil li\ iiii'aiis 'll rmni'i'rssrd an il is dim 
I'lrrrd ml" dir niliali"ii vrssi'l 'I'lirsr a|i|iaraliis 
11' in I I. riillslsl "I a Irailrli \rssrl ^\, lirr Irollt /tnr. 
uliirh sl'inds III a wiirdrii \al 11 and is lilird willi a 
iiiinilirr "1 aii-sU|iiih injirs (', i'""liiin mils I), liiiiir 
"I ■■a|)"iii"lisi'liairr |)i|>rs Id llirniimiirlrrs I'l, and 
adniissimi |ii|irs Inr l.lir and ( 1 , and Ini' tlir nKrrniU' 
H 'riir <’n\ri‘ r.-ui 1 ji‘ ImM (!u‘ 

Is |•(•n<K‘lV(i ;nrti.Lilit. )n niciins (tf 
nr linseed oil jniii\ In tin* pipi* 1 *’ ijieiv is a sj)\- 
^dass nisei ted d'he Itotlniii nl (lie !i|>]):iratUs is 
llielnied Id dip sld(‘, illld at (lie In\V<',sf e\tl'<MnitV 
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llii‘r<' IS III! iiiilK'l willi a rlii\ tii]i 'riic jiaiics of 
^lass Ij sci'vi- I'm tin- |mi)iosc nf riialilitii; tlir ojii'i'a- 
Irdtisin iJii'a|)[)iU'atu> Id lie iihsri'\i'il_ It i.-s |ilaia.‘(l 
D\ m a ]ii|H' thi'Dimii wliicli llu' wIidIc <■Dlllt‘llt■^ i-aii 
lie |[^l(•kl^ r!Li|ilH'(l mid a iarur waUr-taiik iii ca'-d 
a'ly (laiidc’i' df ,‘\|ildsidii shmilil orciu.di- the ii'iii- 
pri III lire dl' Hid idai-tini; niixiiiid s|i..iili| nsd cdii- 
.-iiildial'K. 

Ill dl'ildl Id aVdld lIlN, ..!lll'_; shnllkl d.l nil ddll- 

liiiil.ill) il.iiini; Hu d|id|-aiidii li\ ludiiiis dl watdv 
nliidh lldus Hiidiii'li Hii' dddliiiL^ ddil.-, as Wdll as 
Hiidi|d|i Hid spiidd Hdiwi'dii Hid Id.iildii \dssi' anil 
Hid WddHdii Dll 'I'lid ahddi iiid Is Hu ll pduidil ilidp 
li\ lii'dp mid Hid dddidil aciil iiiisliiid. wlu-ii Hu- 
'I'liipdialiird shdiikl luil d\dddii .11) k'di- Hu- rucdp- 

tidii df Hid dpD di'iiid Hid w idiialil-ii'dii (•\ liiiildi'iM 

uiHi llid ttaiiyd .\ IS iisdil, mid uliicli cdiiipi'dssdd 
ail' Is inlrndiiddii tliidUdh () H fmi-ds thu pUddriiic 
itiriiiidli Hid pipd II Id Hid lidlldiii d| ihd iiiti'atidii 

Vdssdl 'I'lid 1(^111(111^ nilrmis acid fiiiiids dsca]id 
Hii'dildli l'\ and Hu' best plan is I'm- Hidiii In lie 
alisiirlidil 111 a liiiiidd-Hdliimaim Inwcr 

W lidii Hid iiilraiidii IS acddiiiplislidd, Hie iiitrn- 
d|\(■('riiid iiii\tm'd IldWs td Hid scparaliir. wlu'i’d il is 
aildWdil (,d |■dllla,lll I'di- sdiiu' tiliid I'di- Hid piirpusc ol' 
sdparal.iii" Hie iii|.rd-d|\cdi-iiu‘ lidiii Hid acid 

Tlidsd s('|iai'at(irs arc laipi', sipiavc. fiiiiiidl-slia|idd, 
l(iild('ii vaassids, on one side nl' wliudi Hidi'c is a 
f^diiss winddw, and tlicy ai'i' cldsi'd with a tjla.ss 
cdvcr |'’l•dln Hid lowdsl side nf this s('|iai’a.tdi' 
lluii'd runs ,i Idiiih'ii pipi' tittod with a (day tap and 





M ^iiiiill I'liiir (>l ( In ' rii|ilyiii'._;. 11 n \\ a^lr ai i'l 

lii-'.l ll.iws iiiil llii- pa'.'M'^ linMiiL'Ii a IiiiiimI |'I|«' 
mill a cnniliill li'.iilmL; min lln- 'i'|iaialmL' luiiiiliiiL' 
A'- -linn a'- lin- lii'l ilhi|i'- nl mlrn'j!\cci iin can in- 
src'Ti tliiniiyli tlir i il isi a \ a I U'li : In- -^I'lia I a I h III 

ran lir rai’nrd mil v-itli a'lral -|ll'•ll, ilir la|i 
I 111 Ill'll nil I'm a miliiilr. ainl I hr imnn I |ii|i' iiiii\iil 

Inn lank [lailU lillr.i '.'.ill. v.a|r| I. whirh llinr 

Is a |il|ir irailiiiL’ I" li’r i\ is|ilimi-' an i I* r I i|i i-, 
aua 111 I ill III il mi In I lim i •, iik in i p ii a' i il hill 

s| ill \ I I \ arid 111! I I ijK 1 1 rnir I, p, hip's 'IiI ■ > a h ■! i il 

\\alii. \i'ii|i aLiani rniniii'' -■.! an i ii-"'l im In 

nii'J ill I'll- dl'|i"l-imi I'l rail I, all\ llkrli di - 
r. ini[iii'll I' III al 1 II Is -la'_;' "I Hr | .|. d ii- I a 'ii i- 

Iilniatnl rimii In t'r lln- lau ii II 11 i-'.'l 11 i i iin di 
I in srd III 11 1 " w a 1 1 I ill 'U ■ n i 11 ir \\ asiihmisi , w in 'i i il 
Is sill,mil I'il I" Inilhii |iiiiil\m.' 'Ihm p arrmn 
nlisliril 1.1. Irltiii' n iiim mill a isadrii \al lihid 
Wild ruld 'A a ii I , si , 11 ', ,i :,i ,,ii all' I' I v. p m lliiir 

rliamn'i "I llrl and lir Ip' id I ’.'..ill I III 
liilillv tliPiniinliK iiriil I'a h/i 11 uilh 'ula and lln 

liiiw |iin'ilird ml 11 i ’ji\I I I mr liilmiil liir.il ran 
I'l'isl hr lalii'ii 111 I'i'jaid |p ihr I'lilnr rhiiiinal nIII 
III ihr and. h'l' I'Krniii" whirh iinl 'mM|i|iliK 
arid lire iiia\, ihmi'di |in'hi|is mill alln a liiiir, 

drrinil|iP'r and i |)li ah 

l'’m' Ihr -r|iai"ilimi nl ml 11 n;K rr| mr ,i:nl wasi,- 
arid, I'lr SI |i 11 at in;; a|i|iai al IP sh' i\\ Il III I'ly 'i. n 'dill. 
Is Ipl'd II rnippl- p| a si|l|iilr, Irlldi'ii M's-rl, willi a 
riiinrali' -hajii'd ha si , s.i |i|im 1 1 d In a l|p|inwn"drn 
I'i'iniir 111' stand I! and (' ai'r ri'n.ss hais and 
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.sltcrls ol' Icml wliii-h I'liis,' || IV.IIII llic ||||) (Jiisi's 

can isc.ipc llii'iiioli ihr |ii|ic 1 >. wliicii is liltcii with 
an iilisci \ alien ulass I'', 'r!iini|n|i (he c.Acra tbe'-- 
II in nil tel' Is liM'd u hicli ili|is in In tie' liiiunl, ami tlii'i'c 
Is alsn a [ii|ic K wh.cli ailiiiits ilic iiii\tiirc cnmiiin 
I'lnin the intialMii a|i|>aial iis ’I’lm |H|ic a! the 
liiwi'sl c\lnniil\ Is liitcil with a s|i\-hole !■'ami cmi- 
liniics in |ii|ie (1 aihl i' liUeil with Iwn ni ihl'ec 
taps II 

When the nitraiimi iiilMilie is aiiliiltteii, t re- 
niaiiis ^laiiilimi In, ahmit hall an linin', wliei'ciinnii 
1 he nil I n nl\cclim llnw- liunlleh .1 tn I, 111 sUc)| a. 
Ilial.m I' that nllK .1 little nit ln-e |\cm llle is llnatllle 
nn liie waste aciil 'This m sepaialcd li.iin the acid 
'i\ liieailsnl the laps I 1 .ind II 'I'lie iilll'n-elycenile 
IS then washed in I. and stiii-ed with cniiipresscd 
ail', iiill'ndiici d lliiniinh N.and the washnie water 
then 111 pws aw a\ I iiiniiLili M 

'I'lie waste .icids wliieh ha\c hecn sepaiated ti'nni 
tin nilI'leyl\cciiiie ai'i passial iiitn the scparalnr Inr 
the plll'pnse nl llll'lliel esliacllnn. wllcl'e tlll'\ al'e 
•illnwed In leinaiii nil I is| iii'hed I’ni a lew days, in 
nrder that aii\ icsidiu nf nitrn-cKceniie sliniild nsc 
tn the slll'lace. and he cnllecled 111 nrder tni’KlracI 
the nitric acid a dcnil rilicalnr is cnipln\ed,a I'nur 
metre lilph c\ iindci w itli amd-piuni siniie liliinn in 
winch the acid llnws n\ei piiniicc stniic nr enke, 
whilst I'rniii underneath an and water vapntir are 
intrnduced 1!\ this nie.iiis the acid splits ii]i into 
nitric acid nf almiit J'>c . and siilphiiric acid nf 
■)li ru'i winch can he sn'd as waste |)rndiicts. 



('ll \i 'ri:i; \ ii 

I'U()1'KI;TII> n|- NriKiiDl.M I lilSK 

'I'll I lll('liri'tll-.ll \ l.'lll I'l Mt|i>-'.'1\C'I‘| ;||r •Ai.llldalllMlllll 
(u 'Jlti-T |lill'l- IVi'lll llM) |l,lll^ ni L'i.\'''inil' III 
IimIiIv, hiPttivci, Hill) -ii'ldl’' |i:iit'~ air nl'lailird 
lll'l'iil'lllll;^ III till' llli'lilnil III Wiirklll;; ll Wi!-- rll- 
(li'a\null'd, llirn l'H r, lii iiirmirr I In-- \ irld. aaid sr \ mil 
liirllii'iU !i:i\r lii'i'ii I'rsiirlrd tu. Tims, arriii'dinr 

til till' Mii^^lisli jii ll i.t ■dTTi’inl lrliniai\ hi, I'.Hi.'i, il 
is |■l'l•lllllllll‘lldl d il 1 i|s,' t hr u a-lr ,irid s Ills! rad 11| 1 hr 
fi'rslily ))ri |iarrd iiiU'aUiia-irids, <)iil\ addiir.’ uiHiririit 
ll'rsh ai'iiis til irstnli lliiiu In ihr niiaiual riini|ii)si- 
tliili : tliri'idiV llir yirld is said ('■ lir iiirrriisrd li|i 
til 'J’iS |iart,s. Arriirdiim in thr I'.iydisli |iiiii nt 
h'l.'iH III Miirrh I'd, I'dOfi, Nathan and liiiilniil, 
nil tlir Ci'iiiti'arv, rrriiiniiH ml ii . iiiiirli as |inss|ld(: 
llir use ill watiii irm acids Tlir\ mtiali; with a 
iMistiii'i' riiiii|inscd III 'hiS paa'is 1)1 iiilrir and ami 
:h l pafts 111 riiiMiir sul]ihiirir and. whrii a \irld of 
■i:!ll jiarl.s Ilf nitrn-rlycrriiir IrsiiU,, .VcrnI'dilir j,o 
Slait/i r, lOi; parts nl ydyriaim; nitialrd with a. 
iinxtuj'c cimiposcd of 'dfiT parts nl siilpharic aii- 
iivdndr. ami 'Jli I parts nf nitric acid i. ii'ld'd'd-i jiarts 
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cil nilni-”ivci'riiir, wliu’li in ilrcidi'dly iimri' tliaii is 
iilitaincd witli lilt' oilin' mrlliod 

'I'lif Ni'iiiinitioii of nin'o-'_;lycrriiic Ivoiii waste arid 
■S olini drlatfd liy llio Ni paialloll ol rrlatiiioiis sill- 
ratrs. Il lia-'' iirni aUriiijitod to [ircvnit tlir a|o 
I'caraiirr of ilii-, jilinioiiifiion Ia adililioli o| \anoiis 
siilistaiirrs, siirli aN |iaiallin, oi- f.iltr arids of liioli 
niolcridar wnulil |0 •'> lo 'd pari' )in' KKIO ol rlsciT- 
ilir liv wnylili Ol li\ lliraddilion ol ilOO'd |)rr rnil 
Nodiiiiii lliioiiilo 'I'lir sodium lliioi idr arts m slirli 
a iiiaiiiin' llial aliru- arid i' roiut l'lrd iiilo mIii'o- 
lliioi idr 

<ll\rrimr has lliHr livdl'owl oi'oiip', so l.lial it 
ran ioiiti ilirrr iiilr.itrs, llial is llirrr iiilnr arid 
I'-’rt's. art oi'diiio as ait llii'rr ol oiil\ two. or oid\ 
oiir li\droor!i atom is i('|ilarrd hy llir Nih oroiip, 
\s oidiii.U'v niti'o olxccriiir, llial is tn-nilio-oi\rri'- 
iiir, ii'rr/.os ras|l\ and m ilslrozrii rondillou Is laiviy 
susrr|il dilr lo a liiow, uliilr on I hr ollirr liaiid, 
ol Im’oi\ rri'iiir iiilratrs do iiof possi ss tins riiara.rtrv- 
islir. and also nt a. ti(|Uid rondilioii arr loss snisitivr, 
tlir\ liinr hrrii morr 111 lavoiir lalrit I ii-nitrair, lor 
iiisiaiirr, as iono as it is Irrr Iroin wafrr, dors not 
lirroiiir solid, rvrii at Ilir lowest winter lein)ieraliires, 
Imt it absorlis water from the air, and llieii also 
freezes I'airK easii\. 

fiess sriisiti\e and easier to ]irodiire is Irlra-liilro- 
plvreriiie 

(hll |0 NO,), ,, 

(MLlO. NO,), 

wliirli is Jiiodiired liv liitralioii of di-o|yreriiie. 
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■lll'i "llnlil'lc 'I'll' .if imi'.' Illlrn- 

LT. i-i.l nil l~ 1 li 

\ il I'l I pi.. ■ rin.- I'. |ii;ii'iic ill\ III il.il'l.. Ill w.itiT 
Uitii illiii I,ml iiiMIhI iiIi'iiIii.I It m llll■.l•lllll■ in all 
|i|, ipiili lull- I'.rliilT thr 11-...if 11 i| I . l IVC>.' III.- Ini' 
ilMiaiiilli III li-. mill ilaiipriiiii.. ^.tal. had lircii dm- 
'•i|\l|id 'i|. . ,ji|n-|V|. ml w.l-- illsMiliTlI III Illl'tllSl 

ali-ii!i.)! In ; In- -i.Inlimi i hr siih-la m r wa - drpi'iM.ij 
lit h i\|iiii.i\r i|ilalilli- i;\ aildiim nali'i' if was 
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li I'n'lii til'- iilr.ilml ilnl ion, 

\\ II ll ll IISIKII lAlili I'-.n r I |li;l III n ■' 

III i-olii Iili'olinl llll I o-l;1\ roi |||I‘ ilo-.( 1,1 ll I I tio , 

on ill, irilhT lniii,l n llo^ol\l■^ wril in Iho sol\<'nl at 
'ill ( It r,l-.ll\ ' ohil lll/,,'v .iliovo 1(1(1 Ullllolll ilc- 
f, ,iii|io-!( Mil In .1 ))nio -la!o il i|,,o'. imI ,a-il\ ilr- 

'■'""I""' 

\l I'l ll Iltl^l^, h- willa.iil ooin'i'allii;.; Siil, 
ot,',i |oi a I nil, I,, a 1, ni|Ma al ni,' o| '1 It 
1 I-a a i hi''.\,'ii a I, III p,'I'al 111 I ol ,'a (', il ll 

a, I - I, niL' .., ,ii I ii,' nil I o alo-.a ni,’, ran cno ,a I i' 

ml, I il,'r, ^-1 I hill, -lair llnia\ 1„‘ on,! iImI iiil’,.- 
i_l\. ,1 111,' al I, mpi'i'a I III ol lo ll •' pa-^^i 
ii,,!ii 'in 11 |iii,| to llir ^oliil -lal,'. lull in llio i,"~p,'rl 
V I, I, an Mill , aj V' ri ni, ^ ‘I iHri' Soiiir nil i o - nl o-, *1 nirn 
a, a li'iiipi'ialnr, ol I'J (' i,,|ni'',' Irii l,i foni'lri'ii 
,la ■■ ■ 111 |, a I' 1 olin, 'ill lin- w ll, I'lM''. otii, m i ,'i|nilr liioir 
, a 1 ,'^-- I nil,' 

ll nilio L'l\ri'i 111,' -■ ■,nliiiiitl,',l lor -,01110 tinir lo a 
1 , IIIp,'raInrr ol piai'I iralK l(M) ( . il -.Itow-, p|'<'at 
1, O-IaIii'o lo laiimralliio \ or\ iiiinnlr pin Iirli's or 
ipia III It H-- ol impniilio'. --nlliro l,i ilrlav or linnlni 
l■l^ala^l/all,'ll ll nit;,, o|\(a'rnio M ipiirl 1 \ roll- 
,a,'ill'll ll ri \ ■-lalli/.,'^ |o a w liil nil \ rilow opa,pir 
Ilia 

riir Iro/i'ii r\plo-a\roi! 1 lia \\-- apa III a I a'lioiit 11 . 

l•'o|■ a loinj linir il ua-, prr--nni,'il llial on lrrr/nio, 
rvpioMM- oil r\ pa 111 1 1 -I I all. Ill I Z, 111 , lirmas Mow lino , 
in llir caM' 111 ihr nilro-pl.M'rrnr proilnrnl a.(aamlinr 
lo Ills inrllioil, asrrrtaniril a. conirarti,,11 ol | 111 ol 
throrioinal \oliniir. I Iniaail ly, liow rvor, lIu'ilriisitN 
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(il'tlif Nnlicl lii|iiiil aiul siiIkI mlin-j^Ivci'i'iiK; In'i'ii 
l(iirii(l to l)c I -V.l'.l and l-T-id irs|i(:c'lnrl\, uliicli 
shovs^ a conli'ai'lioii ol 'Tins la-^l liactioii 

CUTn'spoTul''I'litir>'l\ wTtli that olitaiTii'd li\ Mowlnax, 
and ihci'i'loic the |ili\'.ical i'oiinI tI lit ion ol llu- Xolirl 
c\]ilo,-,i\c oil i"- idcnlical with llial o! Mo\\la'a\ 

lv\|)losi\c oil cM'ti III '•nia.ll i|iianl il ic-- 1 -, lioisonoii-, 
III tills conncMoii Sidnii’lMfdt lias i \|B'riiiicnli'il on 
hiniscll', and ii'|toi'|s as lol|o\\v n> -oi allow i d a 
di'o|) o| mlro-o|\rcniic and soon cajvi n iicisi oaldi- 
ncss and wcaKcnnio ol the scjni. !icada> lie i.r-siindc, 
slccpiiii'ss and a stron”, 'paw la.sli and i.iiimnp in 
Ins tliroal An hour lalcr, when h\ inad\ci Icnic he 
swallowed more ml I o-pi\ Cl rule, he soon noticed an 
mciease in the sNinplono 'I'heii lolloweil imeon- 
scioiisiiiSs, onldiiii ss. Iieinhliii'j. Moleiil throhliinp. 
headaeiie, and aversion lo In.dii . a. ha line ol cold 
\va.s followed |i\ a leelinL' o| heal, nausea withoiil, 
voiiillmo ensiled, hill theie were no eiamiis, alnl llie 
I olio wine ilaw no lurtlier ellia'ls of the inlro-Ld\ eerine 
were nolieeahle. 

Workmen wlm use mlro-plv eei nie loi hlastme 
purposes cilsilv eel headaidies d'liis has heen lA- 
plaiiK'd hy the fact that intro-pi'll ('r|ne ea-il\ |iene- 
Irates the skill, and so jiasses into t,he hlooil In 
order lo avoid direct eonlaet of the skin with iiifro- 
elycerine the workineii are allowed lo wear riihher 
eloves, jiartieulaily in the preparaiion of duiannte, 
imt most III them find that Ihese pkwes hinder 
thi'in 111 f.heir work, and do not, use them. 

.\s anfidoU; to siicli iiitro-pl\eerine poisomne, 




I’I!.OI’K1;T1I;s uK NlTKluiLYi'KltlNK 

Murk cdilrr lin.s lici n l•^'('(l||||ln■lllU■cl, niMiinr in of 
wasluiir lyr, anii dilution of li\(Irioilic 

a,nil, whirli is saiil to iliM-oiiiposi' nitnoolvccriiii! ami 
ri'lol Ills llic ylMTi'llli- 

In linin’ In ilolrrl till- pri'siau'i ol llu' luninlnst 
partii’lcs of iiilio-ylyi’nino, it sliiiiilil lio iiiiM'il witli 
luiiiiiii' anil roiu’i'iui'ali'il suljiliunr ai’iil, wluin if 
li'ai’i's Ilf mlI'o-yhriiriiir aro pirsi iit a pnrplo ^■o|llnl■ 
niMli's wliirli iiiriis urmi on ililiilin;^ with wator 

lf\i’i.iisiii\ os Nrnai-di.'ii i ui\r. wn 'iiir, 

111 si I, I I M, (i \s| s 

Nltni-o|\r. |ini’ I’xpliiili's WIll'll liraft'il t.o liiSd or by 
SOI,II' violi'iil shock, or, Iniallv, h\ \iolciil ami stulilni 
pi'i' siirc liroiiylit ,iliiinl, li\ Ihc i'\})losion ol tlu' 
sIi’oiil; liiliinnatniy |iriparaliiins ifnliiiinalc of 
incrcinxi willi uhich it timls itself in contact 
iXolii'I's fuse carlriilyi'si In each ol the three cases 
it IS III', it alone, or vo'.k eonsi'iteil into heat, which 
hiincs ahont the i\plo.sion II iiitro-plyi'erinc is 
carefully w,irn)eil, then at aliniit tOO ilecoinposition 
sets in with liheratiiin of h\pniiitroiis aciil. It is 
stateil that nitrie'jlyeernie can he Milatilizcd entirely, 
when erailnall\ heii'eil. without an\ explosion taking 
place. 

Itn hellline, niti'o-el\eerine hehaves as follows; 
at IK") it hulls with cMilnliim of \ellow ftiines, at 
nil slow viilatili/,a.tion take, place, at 2IKI rapid 
volatili/.alion, at t! 1 .S strone conihiistion. at 'i-l 1' 
tsliehl' detonation, at 'J.fil strone detonation, at ‘2S7' 
weak delonalio,,. with tlaine. .\t red heat the iiitro- 
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u;l\ci'niir \iilnlili/,i-- witlmul i|i 1 (iri.ithin, lircini'.r it 
mill llii’ iH-allril '.jilh'i■ ml r.'liJll !• ai 

A \i'i\ mi|>'iil:nil ml ir ni iiuih 'jUnriin' 

I' llial I in' I al III I' al ulllril ll i'\|ilmli'" ilnr- iml 

riiiiii'iili' willi II', laiiilioii ll iiiii.'i'al nil , lull I'lniicli 
lll^lii'l' Till I'rli'I'C nillii'i,‘lM'i'l III!' Illl (I'llll.l-I III 

Liiinpi'Wiln ainl liurciiii ill ;jiin rnllniri In Imi"' |,i lln' 

//m/i/'ii/ M/li'/i/an'' Illl' ijll,lhl\ 1' I'l 

llic liia|ii'-,t piai'liral imp ',1 fain ■ , .in.I ll i- lli.iiik'. 
|,i lliN ijiialiU ill'll i'\p|ii'i\i ml al .'nliii.ii} h iiijn'ia- 
I ili'C' w Ill'll IL'11 III-I I lull'll' u ll ll llllll■■:|i| lull ii'' \ I I I \ 

plinii' ll Illl' liiitiil Hill lii'lmi It Im' 11,11 Ill'll 

i'\jiiii'iiiii pmiit Till"'! I'ii'i liii'h I' 'I'airi'K ,iii\ 
iLiiipri ulii'ii iiitiii-alM'i'i'iiii' luiiili'' piii\all'll llial 
iiii| pi.', aii'.ii ipi uililii'' Ilf I \plii'i\i ml air allai Im il 
li\ lii'i' 

]li lln- i-asr n! iliii'rl lalillimi ml I'l i-nK < i I Hii' .m 
alii'aih 'lalril il.ic" mil ixplmli' Ihinin' -miu' rr- 
pi'rillli'lll' ulllril .\iilirl rmiihlriril III lla pi'i'.rli, I ii| 
-I'M'l.ll 'I'lrllll'l' al Sli'l',! \lllli\ III >Ur,lrli III |.''I|.'| 
lllll'ii-r’Ari I lllr I'.iillll ll"l III' irllllril In Irllilllll;' III,' 
'llllair will ,1 I'l,Mi'll limi li.ll . I'jllllril unil ,1 I lllp 
111 I'lll'llllla uni'll ll lilllllril Ullll III llir lull Ulllimil r\- 
plii'imi, ami lln- llaiiir ilinl mil iiiiinrili.ilrK llir unnil 
u.m rriiiiiM'il ll r\plii'i\r ml n uliiiiilli il Pi'jiailii- 

all\ I nr 11 'a'I'll. a I a I ImaiK \ r, \ nii hh- pi I' ain . .i ppar 
rlllly ll ilni ' lint r\pliil|r Oil ihr "lllil li.lllil ll 
r\plnilr' rarli llliic III llir r.isr '-I ,-aiililill 'll'iill;; 
pi'r-'-iil'r, I'm' iii,'l.iliri' a lir,i\y llnu Tnil llir rr- 

plll'lnll III llir I'mil.lll 'lliljrrlrll pi ||lr pl'rq'lllr lliirs 
lint r.iliilllll'llr.'llr ll'i'lr Pi llir I'r 11 al 11 ll I r I' ii| llir Ili.lSa 
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W'licri al lii‘iiiikii|)j)rl lu ai '1 laiiiliiiii; ill Maicli, I SiWi, 
\i)Im'I slimik anlur dl'iiiK iil n ll 111-ul M'l-I'l IK ■ "11 all 
anvil and had it Mnli-niK liainnn n d, otilv tin- nni"- 
^Imki'iiii’ flial c.iinr in diin.'l r.ailart I'Njiindi'd wit-n 
a Imid rr|'i'il, hnl Ihr iXjilo^i.ai linl nnt • xlnid \ 
Mini II linll Ic ix in I a minx' nil n im'i' "n' ''■in hr (liniwn 

axainxt a r-lunr in Siirli a lilanin I a^ in lurak, lint llir 
prr|<ara)inii will nut i >|il.'di 

I'lII iiU'i'l\ lin n ( xi-Ird till' n inni'iiii' ii|iinii'ii that, 
IVina'Ii nil |•(|-L;l^l•l•|■|ln u.m innin X(|SC|'||| ihlc In hlnw 
nr shnrk lll.lll lllr lli|llld 11 It I n x l\ri I Illr ’I’lm hill 
lx, I'livM \ nr, a- nxhaiixli \ n i x |ii i iinnii I ' ha\ n |irn\ il. 
<inilr till iniitr.irv. Siiii|ili r. llni'lmn |iriAn.x that 
• irnnidinx in (ih'-iral iaux |liix mii't hi sn 

I’ll hIn'V i| jilnxMirn In wlilih 11 It 11 \ nni llln ha-. 

h“i I -.iihiiiillnd i.x cnnMilid min hn,il, |Uxl a.x an\ 
."hnnki-d Inniinnni IllnMIiinnl |x cnm nl Ind llllnhcal 
'nniiiliaii , I nr nisi ,1 urn I Im hn.i I inx n| a \i hni I. u linli 
llin hrakn |s a|>|ilii d In a liMini Thn hln\v nr 

|ilnss|||,|. .idinmislianil In ihn nil Iinnii rni inn inilsl 
lllnrrimn hn Mll’liriniilK |invM,||id In raise the heat 
nf the nitrn e|\I ni nil- up i,, i.sii ms ex|ilnsiim 

leni)tei-atiirei in nrik r, Imwevei, in heat Im/eii e\- 
|ilnsive nil In l.SII il IS eMilenl 111 ,it ninie heal ls 
nei'essarv than wnnid he rei|iined in liie ease nl a 
iniiiar vveixh! nl hi{nid nitm ehcernie In hiine i| in 
thn ■sanii leni[ieratnie, l■'nr as ree.irds Im/.nn iiitm- 
t,'l\enrine healing Inr innltiiix pin pnsns niiist he a|i- 
plli'd, in a, wnrd the I'ln/en inli i-e|yrniine ninsi lirsi 
nl all he sn|)|ilied uilli its laleiil heal nt Insinn In 
this (Miiiieelinii all |iran|ieail expernnenis hilly 





‘Hi 

(i)ii.‘uitilics ul' rulnnii;itiii” iiicrriii-v. whu-li 
(‘:ni.sc ('\]i|(isinn III lii|inil niliii'"Ki-criiic, 
(•I'vstalh/cil llll|•ll-■;i\■|■l'nll(■ iiii.illc'iTii. Miii-('iivri', 
siiliil and lii|iiid ]iitni-j;l\rrrinr wnr piacnd in a flnn 
la.\ rr on a llal aii\ il III I !r'"( inrr 'ilrnl and a w rnnpld- 
iriin lianinici wa-- ailnwrd In lall mi tlicainil. In 
tills in-^laiirr till' aM i'a;^'' drnji Im- dctmialinn nf llic 
liiinid nilrii-pl\c('nnc «as (I in, wlimras fiii/cn 
nitni-pKci'riiii' mill i'\|iliid(d al .1 di'i'ii nl 'J Id in 
In an\' rasi' Im/.rli ('Sjilnsnc imI simidd iirirr Im 
tiiiiclii'd willi .sliaa'|i and jininlrd nnminicnls, and 
slimiid al\\a\s lir tiiawrd in d\n.iinili'-ln'atin” nr 
sllnilal’.i|i|iaialns liy tile iisr Ilf Iml, nut In hIiiil; Mati-r 
If niliinL;l\rmnir in rml alisnliili'h iiiiii'. mt\ nlli'ii, 
as III tile rasf nl nii]iiii'i' yini rnlinn, s|iiinlaiuiiiis 
di'('iini|iiisitiiin laki's plarr, wlmli ma'i rasili raiisc 
cxpli'Sinn 'riicii pivcii'ic arid and iixaiir arid an' 
rm'lllrd |I|\ Ii\ld.ltliilli \l ihr naillr lllllr 1 hr n ll I'l 1- 
plyrrrinc in iinirrsn nl di riiiiipnsi! a in Inins ricrii, 
and liirnis nillnlis arid, nilin nxnli , and rai'limnc 
acid. \s nil iii.pK rrnnr Is pi'iiri'alli krpi III urll- 
cliiM'd lintflrs, the r.mrs |■rsuUlnr fnilll this spnll- 
tanrniis dccmnpiisilinn ranimt I'nrapr, and tlirrcl'iirc 
rxrrrisc rfrat |i|-rsninr 1 m I hr inti'n-pli (■rniU' I ndcr 
Ilirsr rncillilstanrr.n Ihr slirhtral. Iilnw m slinrk is 
snl'lirirnl. In rallsr r.Npiiisinn. 

,\s In whrtlirr siirli a drcnnipnsitinii is III prnrrr.ss 
max hr known liy Ihr n'dilriiin;; nl liliic lilnins pajiri' 
ilipjird intn Ihr int.rn-r|vrri'inr. 

If r.xplii.nivr ml nlmuld rxplndr in a, rluM'il nimii, il 
rxrrcisrs xri'V vinirni pl'r.ssnri; 'J'llls is tn hr at- 
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tnbuli'd til tile rnn'inlciaiilc i|iiaiility nl ('\|j|(ii-icin 
ttaa-i"' wliii'li (lr\i'l(i|i, Wi ll a-’ l" tiu' cihiiIiils- 

li'iti li'iri|ii‘iMl!ni' rail^i'ii In the i \|il'i'-i'il), wlicii tlic 
y.lsm r\|ia||il In almlll llllim ||ii-|l' iinniiial 

\iilmni' 

Ai.nliii” In ilir ('\|ii'niiii'nt' nl SariMii ainl 

II i(rii-n|\ iIiii'ipl; |.,|i in ilmiiii|iiin llin 

InllnWlIln IIMIllli I 

-II' II iO \l l,n M ' I 1 n.\ -f 'll I I) I 11 
I pnii mlnI i-i III! hliii-iiti '- llinn'liirn 

'ln -7 tMi iMiM diiiMit-' 
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III (I and 7li(i niin liji'niiu'li'n' )ii'rnMiii‘. roiisc- 
i|Uinll\ Ihi'in I'l'-iiilla 1(17 c.c |u‘i inanniit yasns. 
'I'ln- U.I-' |il('a>ni'i' aiiiMillU-' In l(l,ll‘IO al llin-|)|ini'fa 

In nidnr In Inwrr llii- -.■■ii'-iliililN. and al llic; saiiii' 
tilin’ In a\nid till' di-.,idv.inlan('N rnnnri’lcd ualli tile 
U'l’ lit li'|iiid r\|i|n^ivi’ '-nli^laiu’i's. il i-. ”i‘iu“i'allv 
in^( d 111 llic I'nini III (Iuhr d\iiaiiiilc nr I’Nidci'-n 1 'ncla- 
tinr. 

In llir Innnnr ra''i' liir ai’linii is li'ss (hail tliat nl 
(llr'•niTi’a|)iindi Iin rninlil nC |)iii'i'nitl'i)-n|yi’(‘niU‘. Ill sn 
far as llic nmi-ttasi’i lll^^ mini'i',il snlistaii 'n alisni'lis a part 
nt tile lilinrati'd (mat nivcn nIT diu'inn llm nxiilnsinn. 
A fiirtllnr liiwi'niiy nf tin' ('\plnsinii tt’iiipnratuvc is 
nlilaincd ly mixiii;; \Mlli tl"’ dyiiaiiiiti' salts I’liii- 
la.ininn watnr nt (■l■\stalli/ation, sui-li as snda I’l’Nstals 
nr ( ll'Uiliia''s sa^lts Siicdi |ir('paratiiins oiler relatiM' 
■security attailisi (lie coiM.imnicatinn nl lire In tire- 
7 
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(lajiip or coal dust, and are used in iniiies under tlie 
name of Wetter dynamiti!. 

In the, second ease hy tin’ iiroduetion of explosive 
"elatines, the duration of the time ol easifieatimi is 
extended, which at the, same time, results in heat 
losses; w'letlier this loss is eounterhalaneed hy the 
fact that tlie niti-o-cellulo.si' eomidetely litiriis the 
nili i-(,d\eeriMe at the c\|i"U.-'e of the sui'|ilus oxygen 
must for tile lime hemeremiiiii in abeyance. 

Tn the ti’clmies of explosives lolro-elyeeriiie has 
hecn applied m several 'va\s: the first explosive 
preparation used hy Nohel was constriieted m such a 
manner that cartridge eases of sheet zinc, the dia¬ 
meter of which was somewhat smaller than that of 
the bore hole, were lillod with emipowder am] so 
much nitro-e|ycerinc was poured on it as would 
find room between the f,Tain.s of powder. When 
the, cartrideos had been sunk into the bore liole they 
were covered with a laver of powder nun. In'eli. 
The charge was ignited hy iiioatis of a ipiiek match 
or pi’rcussion cap. 
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I)VNAMITI<;. 

Tlin iiijiiiifoW (Irawhacks coiiiicctcd wilh tlic use 
of nitro-f;Iyc('riiif in the lujiiid state, and jairticiilarly 
also th<! endeavour to rcndcu' the niani])ulation of the 
explosive oil less frauf'ht 'with danocn- hy inixino it 
with a non-active solid eoinponent, have resulted in 
the exjilosivc oil hoiiif,' ahsorhod hv jwroiis, solid siih- 
stanccs, and heino employed in this new lonn under 
the name of dynamite. 

fi’ormerly under the designation dynamite only 
that preparation was understood that was obtained 
by the, absorption of explosive oil by kieseloiihr 
(kiescl"uhr dynamite No. 1). 

At present dynamite applic.s to any exjilosivo sub¬ 
stance impregnated with nitro-f,dycerine, the nature 
of the absorption substance beinf; immaterial. 

Kieselpuhr is en'oneously dosienated infusorial 
earth, as formerly the diatoms of which it consists 
were considered to be infusorial }>lates, whereas they 
sjiring from a genus of plant to which algae belong. 
They are surrounded with a very strong silicic acid 
coating, and under the microscope the form is that 
of a dish, a boat, or a pipe. Tlio appearance of 
(99) 
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kieself^uhv is like that of flour and it is also siiiiilav 
to the touch; in a pure, state the colour is white, 
generally, how'ever, owiu” to dilTerent ini[)untics, it 
is either yellowish, reddish, or f^u'oenish. ISel'ore 
bninf; used for th(' production ol d\uainlle llie 
kiesoloiihr is roasted in ordei' lo desMoy any oioanic 
matter that may clino lo it, and It is then crushed. 
The hesi kieseleilhr comes Irom the poo nice of 
Hanover 

The fairly exteiisne class ol dynamites mav he 
divided into two distinct fyroups. iiaiiudy, dynamite. 
With chemically non-active ahsorhnift material, and 
that with cheinically-activi' ahsorhine malerial. To the 
former really only kieseleiihr dyiiamiti.’ Mo. I helon”s. 
The silica which contains the, ahsorhed e\plosi\e oil 
has no chemical action on the nitro-nly eerine or its 
e.xplosion eases, in the case, of an e,\plosion o| dyna¬ 
mite Mo. i, hut remains on the contiary an entirely 
unaltered jiroducl of the explosion. 

It is i|inte a different matter in the case of dyna¬ 
mite witn a chemically active ahsorheiit. d'he 
latter under all cireunistances with its chemical 
ooiujionents jiarticipates in th<‘ explosion, and hv its 
co-o])eration alters the comjiositioii and active power 
of the explosive, eases cd' the nitro-f’lyeerine. 

Dynamite with chemically aetivi' ahsorheiit often 
lias the effect of retarding the too rapid explosion id’ 
explosive oil. or dinamite No. 1, and id' coiivertinj,' 
the violent hlastiii},' action of the e.xplosive p'ases of 
the iiitro-ftlycerine into a more drivine or luishiiif,' 
action At the same lime many of the kinds of 
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ilyniuintf (in' Irss ildii^croiis to IkukIIc thiin dyna¬ 
mite No. I, lieciiiise tliey coiitdin liir le.ss exjilosive 
oil tliiiil the hitter. I >iit, ouilie to the I'iicl, however, 
tlidt the ehemie.iliy active .ahhorlieiit causes eoiiiplete 
comhiistioii 111 the ilMiaiiiite, it results that many nt 
these (lyiiamites u it.li a Miiiilar amount of liitro- 
”1 \ e*'i ine ill the earti'iilce are more eflieienl than 
dyiiamite No. 1. 

ffyiiamiles witli clieiiiieally active ahsorhent can 
auaiii he diiicied into three classes, and can he de- 
sieuuted as follows 

I ])\namite, coiitaiiiine us iiieredients kiosel- 
cuhr <l\iiaiiiile (coiitaiiiiiie nitro-e|>cerine) and a 
kind of ouiqiowdev iiii.vture 'J'o tins class helotif; 
LifltafriiUnd- which may he conveniently said to 
he coniiiosed of dynamite and hariiim nitrate-eun- 
)iowder, further A'e/e»/u/powder, a dynamite whicli 
is now no loiieer in use, which consisted of nitro¬ 
glycerine ahsorhed hy a kind of explosive powder 
mixture, and linally lira ill's i‘j-liJiisiv<' piiii'dir —a 
sulphur free powder- like mixture containing,' absorbed 
liilro-elyccrine. 

2. I'vnamite, the absorbent of wliicli is wood sub¬ 
stance, or nitrated wood substance. 'J'o this class 
belone hii/imsi' ^wood lilii'e impregnated with nitro¬ 
glycerine). Diiiiliii (nitrated saw-dust unpref,niated 
with nitro-ftlycerine), ciiliiliisi’ dijiuiiiiiti' (a speciall)' 
prepared wood material steeped in nitro-f;lyceriue), 
as also dIIiKimites 2, ii, iiiid d (a mixture <d boring 
Oust and saltpetre oi similar substances, impregnated 
with nitro-''lycerine). 
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3. Dyjiaiiiitc, containing onn-cotton, collodion 
cotton, and nitro-Klyccnuc. Here we have (/iin- 
coHoH ili/iKtiiiiti' and I’.rjihisirr i/ilaliiic (fjelatiue 
dynamite). 

Of all these dil'fen'iit dynamites the most import¬ 
ant are only: lvieseli;ulir dynamite I, dynamites‘2, 
3 and 1, cellulose dynamite, exjilosive fjelatine, 
and litliofrakteiir, 

(ff) l.)YN.\Mn'i’, wrrn Omkmi('.\i.i,y Tso.N-Ac'riVK 
Aii.sonnivN’r. 

Kii'aclijulir Di/iKiiiiitt'. —It IS said that chance led 
Nidiel to the very im[iortant discovery of this dyna¬ 
mite. For some (line infusorial earth had lieen 
used for paekiiie the tin cans containing the e.\- 
jilosive oil : one of these ran over, and the, projierties 
of the infusorial earth were ohseiwed, and e.xperi- 
niiaits coutirined that the explosive action of the 
nitro-glyce-rine was entirely preserved, hut on the 
other hand the explosive properties considerahly 
diiuiinshed 

According to other statements, however, the dis¬ 
covery of dynamite is to he attributed to the mine 
inspector Schell at (Jiuiul near Klaustal, in the 
Hartz, who first used nitro-glyeerme mixed with a 
light porous earth, which absorbed it. However 
this may be, Nobel in anv case first introduced it 
into technical blasting. 
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MANIII'WCTriiE di' KlESEUlimH ])YNAAfITi;. 

The infusorial eartli used as absorbent for nitro- 
elyeeriiK! is found in nuuiy places, but tliat occur¬ 
ring in an extensive layer near Oberobe {province of 
JIanoverl is parlieiiiarly line and suitable for the 
nianufaetnre of dynannli' 

'I’be diawbaeks of infusorial earth for the manufac¬ 
ture of dynamite are the moistui'e contained, organic 
matter, and coarse grains. In order to remove the 
two first the infusorial earth is heated to redness. 
It IS placed m a furnace or stove containing four 
super-imposed trays, in which the infusorial earth is 
gradually sbilted from the ujiper to the lower. In 
order to ri'inove the coarse grains the heated in¬ 
fusorial earth is crushed by hand rollers, and shaken 
through a sieve which retains any remaining coarse 
grains. 

The mi.xing of the nitro-glyei'rine usually takes 
place in the same shed in which the plant employed 
for the final di-acidifying of the mtro-glyecrine is 
housed. One hundred and fifty kg. of explosive 
oil is poured over 5(1 kg. of infusorial earth con¬ 
tained in flat wooden cases, and the workmen 
knead this mass with their naked hands. As nitro¬ 
glycerine easily penetrates into the skin, the work¬ 
men were given rubber gloves to protect them 
against tlu' ]>oisonous effects of the nitro-glyeerine. 
They, however, soon dis|iensed with the gloves, find¬ 
ing it easier to work with their hare hands. In half 
an hour’s time the mixture is ready. The mass is 
then placed on an iron wire sieve, the nu'shes of which 



1(4 


(il.VdKIMNK 


arc al)i>ut 1 iiiiii., and pressed threiieli tlio. bnles of 
tli(i sieve l>y band. 'I'bis is now kieselfinlir dyna- 
inihi winch only needs lo be placed in eartridees. 

'I'be dynaniile eartraioes are small cvbnders eon- 
tainine pressed dynamite emdosed in slrone parcb- 
inent jiaper 'I'brei' kinds nl dynamite cartndees 
e.xist, (1) ordinary dynamite carti'idees of d-KI cin. 
lone and M cm, diameter; pj) litsi- earlriilees. .'1 cm. 
bnija and d cm. diameter: (di lose eartridecs for 
tro/.en dynaimte. 

The brst-iiamed cartrid'^es eeiierally have tbetr 
paper coveriiie removed and are forced into the bore¬ 
hole. The fiisi' cartndees servi' lor tlie reception 
of the percussion cap, that is tlie ijiiiek matcli which 
is contained in the percussion cap. 'J'he cartridees 
of Irozi'ii dynamite, in addition to ordmar\ dynamite, 
contaiil a mixture ol saltpetre and rosin or id' jiotas- 
.sium idilorate and aiitiinonv .sul)diide or similar in- 
ttredients, which ari' first lenileil by the jierciissioii 
cap, and tbe.se cause the Irozcii duianiite to explode. 

'I’lie moulding; of the (artrid"es 's aecoiiiplislied 
as follows ; about 5 ke. of dynamite are placed in a 
linen receptacle open at the bottom and there con¬ 
nected with a lumiel-sliaped brass device. A piston 
reaches into this, the upper part «f wliiidi penetrates 
the linen sack and can be moved uji and down by 
means of a lever. At the highest jiosition of the 
piston the orifiee of the fmmel remains ojien, so 
that tlie dynamite can enter, and then wdieii the 
pi.ston i.s lowered into tin- funnel, and the pijie steel 
piece connected therewith is jiressed down, it comes 
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out uiulonu'ath in 0it‘ fonii ol' :t snlid cylimlcr The 
H)ipt'r clfic or bonier of tlie linen saek is eoniieeled 
with the lever of the piston, whieh theroloie shakes 
it u)i and down. i\roreo\er, wooden vidses are ti.xed 
to the sidi’s o| the hill'll sack wliieli ari'also eoiilieeted 
with the lever, and shake llie hao to and fro So the 
dyiiainite is iiioved aloiip eoiitiniiously as tlie [listoii 
is worked up and down. 

Tlie pipe screwed to the bottom of the funnel is 
of the .same diameter as the dynamite eartridees. 
When by the movement of the piston lever this jiipe 
is (jiiite filled, the forres[iondino sheet of parehment 
is rolled round and the parchment cylinder jilaced 
under the mouth ol the pijie. A liirther movement 
ol theiiistoii lever briiifts alone the dynamite cylinder 
v'kich takes the iiandimont case. 

■ks a rule a dynamite factory has ten stnaller 
caiindoe sheds in each of whiidi two maidiines and 
two men are workino. Kach cartridee shed is sepa¬ 
rated from the other b> a wall of earth of I nieti'es. 
Often there is a coni]ilete reserve factor) built, in 
case those workiiii; are ],artly or entirely blown up. 
The sheds are liehtly built of wood and the roof and 
side walls lined with straw, so that iti winter the 
temperature can easily be maintained at I o '. 'J'he 
liffht comes in from outside, and the floor is of loo.se 
fine sand. 

The dancer eonneeted with the manufacture of 
dynamite is the mixinc of the infusorial earth with 
the expliKsive oil, as well a.s the forcing of the ]ire- 
pared dynamite into the cartridge moulds, rnfor- 
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tunatcly accidents arc not an cxccjition in connection 
with this oi)cration, Tt may, liowcvor, confidently 
1)0 saiil that the ^'rcater lunnhcr of the explosions 
would not have occurred hud the necessary care been 
exercised. It is just t!u‘ relatively ^'rcal lack ol 
dancer with which dynamite may he handled that 
only too easily inspires the iciiorant workmen with 
a I'eelmc of ,seciiril\ thdy too freijiieiitly dynamite 
is handled with the otmosi carelessness, or rather mis¬ 
handled, and it is really woiiilerfiil tliaf I'xplosions are 
not mole numerous. Only the most careliil enlight¬ 
enment as to the explosive characteristics ol dyna¬ 
mite, the mo.sl acciiralo instructions as to its 
mam]iulation, and absolute sevcrily in case of any 
infrincement will in future hcl)) to )ircvent these 
e\|ilosions 


Till' I’llOl'KirriKs ol' 1»VX.\MITK 

])\namilc is a doiipfi-like, ])lastic mass of 1-4 
specilie pravity of a ytdiow reddish colour, and greasy 
to the feel, and odourless. It eonsists of about !■) 
parts ol iiitro-glyeerine and '!•) parts kieselgiihr. 

Dynamite can only hi' made to explode by means 
of exjilosive suhstaiiees, pei'i.iission caps, red-hot 
metals, sudden heating to a high degree, or by a 
violent blow or shock. Coming into contact witli 
light, a match or burning fuse, it burns witlimit ex¬ 
ploding just like damp paper. The reason for ttiis 
is that dynamite in eommon with all nitro-glycerine 
preparalions belongs to the indirect explosive suli- 
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stances, because its explosion tempci-atnre is con¬ 
siderably hi;,'Iuu' than its ioiiition teiujieraturo. 

'I’Ik! ki(!sel‘'ubr of the dynairiite retains tlie ab- 
sorlicil nitro-plyccrinc so tenaciously that e.ven stronp 
pressure will not force ;t out. Tbo risason why 
such a considerable addition of kiescleiihr to the 
nitro-j'lyccrine should diminish the explosive action 
to such a sheht decree is that this admixture does 
not disturb the uninterrupted cohesion of the exjilo- 
sive substance. Thedelonatinefulminating incrcury 
in the pei'cussion (aips, surrounded hysuclia mixture, 
is at all points in contact witli a ])ortion of the 
nitro-f,dycerine without the cohesion of this latter 
substance heine distiii’bcd. 'J’hercfori!, the detona¬ 
tion spreiwls through the mixture with as much ease as 
if the liijuid wcri' not mi.xi'd with such a substance. 
If, however, a solid, inert body is mixed with a 
similar solid, linely distribulial, exjilosive substance, 
then the development of the ex]ilosion, or its ra]iid 
transmission is checki'd, owine either to reduction in 
the contact between the detonator and the substance, 
the explosion of which should be effected by the 
former, or to the resistance offered by the interven¬ 
ing non-explosive [larticles to tbo ra])id spreading of 
the explosion, or to both causes. Tims, for example, 
the easy exiilosion of fulminating mercury is con¬ 
siderably weakened if mixed with a non-active, fine 
powder such as Spanish white. 

Llrought in contact with (ire or glowing bodies, 
dynamite even in quantities of several kilograms burns 
without exjilixling if it is not packed into too tight 
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casing's. iukUm' (iO ('. even of ]iro- 

lonj,'('(l (lui’atioii lia\c no (Ictrinicntal ctlccf on dyna- 
niitc. It can, tlici'cl'oic, lie c\]ios(‘d to tlic licat of 
tlic Min without risk of injiii'N. 

On coinni” into contact with tlic loiicoiis incin- 
hnuic of tlic nose or the nioiit.li dynamite can cause 
\cry violent licadai'hc ; |irccailtions sliould therefore 
lie taken acainst such direct contact which is all the 
more eas\ as tlic d\iiaimlc is siiji|)hcd jiacked up in 
cartridges. 

'I’hroiich violent coiiciissioii hetween hanl hodies, 
dynamite w ill ex)ilo(h',; on tlic other hand even \ loleiit 
h'ows 111 wood aeaiiist any siihsti'atuiii will not cause 
it t.o e.xplode. If dynamite is placed on an anvil only 
the iii'ist jiowerlid haiiinier blows will cause the c.\- 
jilo.sion ol the parts directly in contact with it. In 
ceneral, thercl'oie, d.vnamitc is a harmless siihstance 
to iiianipidate. Ho\\e\cr, its sliehtly dormant, 
highly explosive power slioidd constantl\ he home in 
mind, and tiu'oreatesi can' should alwavs he ex¬ 
ercised when handhne it. 

A well-known peculiarity of dynamite is that 
preferahly it onl\ exercises its li'cniendoiis powi'r on 
the neare-it surroundings, namely, a solid suhstratuni. 
An c\ani]ilc of this is o|\eii at the llamnielshoroer 
Minmo W'oi-ks in eonnection with the advaiitaocoiis 
hreakinc II]) of the hlocks of iron p\rites resiillinc 
from the hlastiii” operaliiiiis. A dynamite cartridge 
is placed iijion the ii|i]ier siirl’aee of such a hlock of 
ore, thickl.v covered with dani)i clay, and then ieiiiled. 
Tliti downward pressing force of the exploding dynii- 
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iriitc shatters ttie mass, or loosens its eolH'sion in 
siK'li a manner that it is easil\ liroken, or eompletely 
lilastcil hv a sec ml I'liaroe of ilynamiti'. 

At tem|ieratiires umler K the nitro-nlycei’ine in tho 
ilvnamiti' tree/es, and tile latter con;^eaIs or hardens. 
l'’rozen dviiamite is tliawi'd in the same wav as 
frozen nilro-^d\cerilie and the same I'leeaiitioiiary 
measures iinist he taken 

I'Vo/eii (that Is entirely not |airtly, frozen) d\na- 
mite IS less sens.ti\e to hlow, shock, shot, and heat 
than mill-frozen duiamite. 'I'lii' reasons for this are 
of course the sami' as in the case of frozen mtro- 
elyeiM'ine. 

Thi' i-elative lack of danger connected with tho 
maii'imlation and tiansport of dvnamite, has hoen 
proved hv several e.vperiments. Of those we only 
mention fhi' hotter known Swiss experiments of 
liolli'V, Pestalozzi and Kiiiidt. d’liese experiim-'iits 
were also undertaken with a view to detoiininine 
the force of the shock necessary to cause ignition. 'I’o 
this end nu'tal eartridees in which the explosive 
siihstance was closely jiaidied were sliot out of an 
air-oiiii iiftainst a horizontal wall fd^ in. distant. 
The thinly meased eartridoes exploded, tho.se with 
thick cases did not, very likely owino to their lesser 
initial veloeity. This was ascertained at III m. per 
second. With a Hiokford fiisi' not even ionitioii was 
ohtained. 
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Applications of KiKsuLorHK Dynamite. 

Tlie iidvantaf'es of dynamite as an c.Yplosive over 
))Iac:k powder eon.sist in the far simpler and more 
rapid maniifactnn! of dynamite, in the eeonomv 
effectiid in time, money, and labour, and in the 
greater availability of dynamite, for example in blast- 
inf,'damp rock or without the necessity for tampiii". 

For hlastiiif,' operations under water, waterproof 
casiiiffs for the dynaniile eartridf'e-s arc necessary. 

No other explosive has attained anythin',' like 
such a wide application as dynamite, in ils different 
erades (dynamite I, -2, d, and (). fn civil practice 
it is used for the hlastiiif,' of stone, wood, ice, iron, 
masonry, for looseniiif,' the soil in af,'riciilture and 
horticulture, as well as for the removal of stumps of 
trees in forestry. 

In warfare it is employed for the destruction of 
cannon, masonry, jialisades, as well as for submarine 
hlaslinf,', as lilliiif,' for ,sea mines and torpedoes, in so 
far, in the latter case, as com]ires.sed f,'un cotton is 
not used. 

'J’iic violent shook produced by the explosion 
under water stuns the fish for some distance round, 
and they collect on the siirfucii of the water. 

This was taken advantage of diirinf,' the sicf,'e of 
Paris to carry out fishing on a large scale. Also 
poachers more oftim than not make use of this very 
/convenient method of illegal fishing. 

Kieselguhr dynamite No. 1 is up to the present 
about the only rejiresentative of dynamite with 
chemically non-active absorbent. 
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Propanid calcinc'd clay lias also boon rccoiuincndcd 
as a substituto for infusorial (artli. l'aif;lisb china 
clay, at jircseiit boinj; exported in largo quantities to 
the C'ontinont (to papei'and stoneware factories), is 
particularly suitable lor this purpose, if this clay, 
similar to kaolin, is j^ently luxated and then iinely 
ground, it is by no means itifoi’ior to infusorial earth 
as a.n absorbent, in fact it is I'ven superior on account 
ot its alkaline |)roperties. 'J'lns small amount of 
alkali would at once bind the acid resulting from the 
decomjKisitiou of the nitro-glyceriiie, that is it would 
render the decomposition harmless. Moreover, by 
the application of heated (day in many cases the 
ollen very distant transport of infu.sorial earth would 
be avoided. In order, however, to distinguish this 
kind of dynamite from the ordinary kicsclguhr dyna- 
miti it should be called “(day dynamite'', ilogliead 
coal ash has also been recommended as an absorbent. 

ih) Dvn.imith witu ('hkmumli.v Actinu AnsoiiMK.vr. 

Here wo have, as has already been mentioned, 
lithofrakteur (Fvolonial pow'der), Hrain's explosive 
powder, lignose, dualin, cellulose dynamite, dyna¬ 
mites Nos, g, I! and 1, giin-cottvin dynamite and 
gelatine dynamite (explosive gelatine). Wo will dis¬ 
cuss these e.xplosives in their order 

1. Lithofraktfii,r.~Vory incomplete and often 
emmeous statements have been made with regard’ 
to this explosive substance discovered by Krebs 
Bros. & Co. and manufactured in Cologne, and which 
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in its iK'tion is jiiucliciilly sitiiilar to kicsolf^uhr 
(Ivnaiiiilc. 

lvi'fl)s' lilholViiktcMir roiitiiins in 1(1,) parts 5") 
parts of nilro-^lyci'i'inc, anil altliouoli tins is '20 
parts loss than in kicsolonlir dynaniili', yot, in 
s[)it(‘ ol' this, the ('.\plosi\(' ])ow('r of lithofriiktcur is 
'treater than of dynannte Mo I on aeeonnt of the 
eld ire liiirnin '2 of the ndro-elt ee.rnie and the presetiee 
of other niut iially reactin'; ehendeal snlistanees, wliieh 
in an esplosion deielop a verv lii”h leinpera.ture and 
a laree ipiantity of liiehlt e\pandme ttases. Owiiio 
to the nature id' tliese suhstaiiees and the eoinplete 
hiirtiiii'; of till' nitro-o|yeerine in tile hthofrakteiir, 
those ttases consist only ot earhonie aeid, hydrogen, 
water eas. and a trace of siilphurons aeid ; they are 
free from steani-vapoiir and in no way injurious to 
health, neitlier do they dun the liydit of the lamps 
in the mines. 

The. f.') parts other than nitro-eiyeei'inc vvhiidi 
compose lithofrakl.etir contain only 21 parts of 
infusorial earth and 21 parts of otlier ahsorliint; 
snhstane.es which not only keep the niti'o-elyceriiie 
ill suspension, Imt in the case of an explosion are 
almost entirely converted into i;ases id' hijih temper¬ 
ature and dilation. 

These suhstaiiees are earlion, prepared hran, pre¬ 
pared sawdust, liariiiiii nitrate, sodium sesijm-carlion- 
ate, manganese, and siilplmr. 'I'hoy are chosen in such 
proportion that in an explosion they develop the 
hifthest temperature and lar(;est ipiantity of gas, and 
the following points ot view are consideri'd ; Char- 
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coal, prepared bran and piupared sawdust, free from 
r(!siii and mixed with sallpeti'e, are not only fjood 
al)sorl)e]its for nitro-olyeerine, but in an explosion 
they are completely tiunsformed into carbonic ,acid 
and water vajiour owin',' to the sui'pliis oxyf'cn. 

Tlie small addition of sidpliur is also converted 
into ^'iis, suipbui-ons acid, wbeieas the barium nitrate, 
and nianeaiu'S'! at a bioh temperature give off a large 
ipiantity of fr(!e o.xygen which effects the entire 
combnslion of niti’O-glyceibie, carbon, bran, sawdust 
and sulphur, and causes the highest possible banper- 
atiire. 

finally, the addition of a small (juantily of sodium 
sesijui-carbonate has a Iwofold object. In the stor¬ 
ing and ma,nufacl.iire of hthofrakteiir this acts as a 
pi.itection against spontaneous combustion, which 
would be iiossible in tint case of nitro-glyeerine, 
which tlii'ough ca,relessness might not be quite free 
from acid, because such traces of acid would be 
neiitrali/.ed by the presence of the scxliuni sesipii- 
carbonate. further, if litbofrakteur is ignited, the 
sodium sesqui-carbonate is decomposed into free car¬ 
bonic acid and caustic soda owing to tlie great heat 
resulting from the explosion, whereby the quantity of 
dilating gases and power of the explosive substance 
are considerably increased. 

On .sotting lire to a litbofrakteur cartridge in the 
o|)en air, not the slightest ti’ace of smoke is to be ob¬ 
served, neither is any odour perceptible. Tiitho- 
frakteur burns evenly with an orange-yellow tianie 
and leaves a gritty, grey asli. 

8 



114 




Tliis iish treated with water and filtered sliows 
<inl> a weak liariiiiii reaction, a jiroof tliat the hariiini 
nitrat(‘ (Koluhle in water) contanu'd in flic litlio- 
fraktcurlias linen completely decomposed on imrninc, 
liarmm silicate bcinc formed, and tlu‘ nitrogen of 
tlic nitric acid in the oriemal harium nitrate lias 
been hherated and has ('Xerci^od its expansne power. 
Moreover, there is no sul))hur compomid to he 
found in the filtrate. On treating tiie residue with 
hydroidilorit acid there is no de\elopment of ear- 
honie acid: a ver\ faint reaetion for sulphuretted 
hydrooen is pereeptihle 'I’lii’ small amount of 
huipluir has also heeii dissipated 

Tin' remaining oroame siihslanei's haw, on hurn- 
ino, jiartly hasteneil this decomposition, and owino 
to the formation of their own pases have advaii- 
tap;eously increased the e\plosi\e power of the ex¬ 
plosive suhstanee 

[f the eom)i'isition of hthofrakleiir is more eare- 
fully examnied, it will he found to contain practi¬ 
cally the same snhstanees as in black powder, mixed 
with dynamite. Instead of the potassium nitrate in 
the powder, harium nitrate is in this ease substituted. 
The, remaimno snhstanees supply tlu' carbon, while 
nitro-plyeernie and infusorial earth (incri'dients of 
kieselonhr dynamite) make np the other part of 
the e.vplosive. 

I nthofraktenr can, Iherelore, he considered as a 
coniiectuit' link between |)owderand dynamite, and it 
is so indeed. On the one hand it possesses in an ex¬ 
plosion the driving forei' of oiinpowder, and on tlie 
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dthi'i' li:in(l the sliattci'iii” roi'c(‘ ol dviiaimto, and for 
llicsc reasons it is in all cases j)reJ'ei'al)l(^ to tlie other 
two when a inoi'e heavino and shattej'ine than enish- 
ino action is desired in rock hlastin^. 'I'he develoji- 
nieut of oases dniino the hnrnino of lithofraktenr 
IS slow, and acts without any loss of powei' throuoli 
some distance on the resistance offered it. 

Ijithofraklenr is liiolily inselisitne to strong 
|iressnre and shock A hiillet shot throii},di a 
lithofraktenr (•artrid.je does not eaiise ignition. A 
honihshell ehai’oed with .'idO o was tired off and on 
sirikliio did not hurst A tin eontainino ■>,■;> k^. of 
htholrakleiir was shattered on falhlio from a lieioht 
ol ol) 111 , hilt did not e.\plode however. On the 
other hand litholrakteiir e,\|iloded hy a heavy hlow 
of iron on non. 

Aeeordlii'; to Liiekow, file host ipiality id' litho- 
Irakteiir should have a eajiaeity of si,\ or seven times 
the amount of o|in|iouder. K\|)eriments which 
were earried out with dynamite and lithofraktenr 
showed the followine results: - 

.\ eartridoe eharoed with -JO y'. of lithofraktenr and 
iyiiited mdiealed on the Ihisaliz meter I'i-itr) , and 
a eartridoe (diarped with ‘ill p, dynaiuite J-l hOA 
Another eartridee with 20 p, ,]ynainite (with 75 per 
cent nitro-plyeeriiie) indicated J1 ■50on the other 
hand a eartridpe of lithofraktenr of ‘JT'Oo p., that is 
with the same nitro-plyeeriin' contents, indicated 15 " 
on the. Jirisanz meter, 

'I’he preater action in the case of lithid'rakteur 
with the same anioiiiit of nitro-plyeerine in the 
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cartridgt's, luiist thoreforo l>c atti'ibntcd to llio othor 
added substances, wliereliy evidently litliolrakt(nir is 
distin<,'uisli(‘d from dynamite. 

More often than not it lias l)e,en idiserved that 
dynamite cartridges, particularly when they are lone, 
oiilv explode partly so that the lower part which is 
further from the pereiissioii cap remains uiiburnt; 
or in blastme operations without a bore bole with 
loose tain]line, part of the carti'id^e is hurled away 
without e.xplodme and is, therefore, without effect. 
This has not bi'cn found to occur in the case of 
lithofrakleiir owiue to ibe easily inllammalile sub¬ 
stances dispersed tlirouebout the whole mass, and 
its not too rapid combustion. 

A fiii'tbei’ advantage of lithofraktiuir over dyna- 
miti' IS that in damp and rainy weather, when ex¬ 
plosive material must he used without casino, it can 
always he maile exjilode whereas in a similar case 
dynamite si'iiietimes tads. 

Another composition cd' litliofrakteiir is given as 
follows 

'115 parts nitro-glycerine, 14-T') parts harium 
nitrate, ‘2 parts manganese, 2 parts soda, 2 parts 
holing dust, 1 jiart bran, 7 parts sulphur, and lli-Ta 
parts kieselgiibr. 

2. Koldiiial I'on'dn -.—In the same way as litho- 
frakteur may be considered as a kiesidgiihr dynamite 
mixed with ingredients of gunpowder, so kolonial 
pow'der is a somewhat moditied form of black powder 
mixture impri'gnated with nitro-glycerine, 

Kolonial powder was introduced into coniinercial 
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use by Wiissej-I'nlir, nf Coloi'ne. I<’reslily iiiauu- 
1'actnro(i,il, t>iive splendid results. After ex])('riiucnls 
at ttonn tlie preparation, under I'avDura.ble eii-e,uin- 
stanoes, was said to liave an action five to si.\ times as 
strong; asoi-dinary powder. On heinoput by for some 
time it was found that the niti’o-i^dyecniK; sejiarated 
and therel)y its use was atbmded with dauber. Kor 
tliis I'eason it lias not been ni.inufaetured for many 
years now. 

d. tirain'x E.rpIdxiiY I’awdi'r. —'I’bis powderis the 
invention of tlu' J'lnj^dish miniiift engineer, \V. Jb 
Itrain, and consists of (iO per cent of a composition 
consisting ol jiotassium chlorate, jiotassium nitrate, 
charcoal, and oak sawdust and 40 ]ier cent of the 
same explosive oil. 

'J’he force of this ex|ilosive may be taken as 2n- 
40 ]ier cent o|-e;iter than that of a similar weiftht 
of dynamite. It is characteristic of this explosive 
tliat its action increases in jiroportion as thi' rcsi.st- 
arice and liardness of the material to be blasted in¬ 
crease. In the basa,lt ipiarries its action is a 
tremendous one, as experiments in tlie .'Vifriaii basalt 
ipiarry near Olxu’kassel in the Siebenpobirne have 
proved. On the other hand its action in Loess is 
very slight as the mass is too loose and soft. Ifinited 
with a quick match but witliout a percussion cap, 
the powder burns ijiiickly with a red fairly smoky 
flame but without exploding, 

4. Lh/wosc. -Whereas tlie three kinds of dyna¬ 
mite which we have been discussing inav well he 
considered as mixtures of nitro-glyccrincwith chcmic- 
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ally aclitif^r absorlx'iil,, that is (lyiiaiiiitc with sciiiic- 
what iiKKlilicil (•dinponciits of hlai'k powder, the 
followiiiff kinds of dynamite are mixtures ol wood 
sul)stanee, that is nitrated wood suhstaiiee \\ iih iiitro- 
e|y<’(‘rine to wlneli sometimes an owemi earner, e.^' 
saltpetre, is added. Liymose is wood lihre im]ireoiia.tecl 
with nitro-nlyeerine. It was invented hy Jiaron \on 
Triit/.seliler-halkeiisteiii in Miiyitelshenn near l\o- 
penik. 

d. Dual/II. 'I'his was mveiiteil hy I tittmar and is a 
mixture of nitro-nlyeernie with sawdust, or wood 
mati'rial I'roni ]ia]ier taetories. pre\|oiislv tivated with 
a mi.xtnre of nitrie and snl|ilinrie acids, or oiiK im¬ 
pregnated with a solution of potassinm nitrate 

])naJin is a vidlowish hrow n jiouder with a spi’- 
eitle jfravit) of 1-112 In the open air it hnrns with¬ 
out exjdodme. Yet it is more sellsltlM- to blow, 
shock, and fire tlian d\naniite and iithofrakt eiir. In 
particular it was ohser\ed th.il on boring out the 
cartridge for tin- ]mrj>ose of inserting the percussion 
cap accidents occurred. Now special ftise eartndyes 
are sup).|ied which are liollowed out for the reception 
of the capsule. 

lenition of dnalin is best ^obtained hv means 
of a strone )iercnssion ca|i, hut in a dr> place and 
with solid tamping a fuse would he snflii-ient. 

Duatin cartridges a.re covered with watei’-ydass in 
order to protect thorn aeainst dam)i. 

Tile disadvantaei's of dnalm as conpiared with 
dynamite consist in the j'reater daiijfi'r attiindine its 
manipulation and its lesser specific ''ravih, the, 
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liikiiij,' 11)1 iiHich more space, iind ac.covdin^dy 
l.lic Itui’c holes liavc to he made mneli \vid<‘r. Also 
wood lil)i’e is not such a oood ahsorhent as kieseloulir 
and therefore stroiic('r cases are necessary, 

Sehastin and serranin e.xplosives are, prol^ahly, 
similai- nn.xtures to dnalin. 

(i. Crlliildxc J)i/iii(iiiili '.—This was invented hy the 
foriiii'r K.K. Austrian l-’.nenieer-iii-Chief ,1. Traiizl, 
and lias as alisorheni of nitro-e]yeenne specially pre¬ 
pared wood fihre material. It comhines all the 
aihantaees of kicse|enhr-d>namili' with the ad¬ 
vantage of eim cotton ol heme mseiisitixe to water. 
The [leciiharlt treated wood material is a thoroiiehly 
siiit.ihle ahsorhent, which ahsorhs 7tl-7') jn'r cent 
( '.plosive oil, 

'Phis explosive m contact with water remains 
stable 111 composition, and after pressme out and 
dryino, reoains its former jiowi'r, 

7, '1. H, 1(11(1 4_'I'hese arc mixtures 

of saltjietre and carhoniferous substances (as horiiift 
dllst) which serve as ahsorheiits of nitro-elycerine, 
'I’hey are weaker than eelatme-dynaimte, kieseloiihr 
dynamite No. I, and cellulose dynamite. 


'J'Ik' composition of these 

dynamites is eiveii 

follows: 

Ni, 1 .NX. :i Nc. 4 

Nitro-elyceriiie 

(ill 70' .70 

Kieseleiilir 

1(1 

Wood iiialerial . 

to ‘20 1-7 

Barium nitrate . 

2(1 10 3& 


(In 


remammo some 


time in water the nitro- 


ftlycerinesepa'-ati's (as in the case of dynamite No. 1), 
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and the ahsorlicnt (saltiictre and liorinn dnst) is 
rendcml itu'ionhustihlc and non-exiilosivc, Tf ex¬ 
posed to the action of the water for only a sliort 
tinie, as is mostly the case in mining, it remains 
ipiite unclian^'(‘d. 

All charges of dxiiamite l,o. oj-.( wlneli are 
useil under water should he protected hy water- 
]>root casinos. d’his is not necessary in the case 
of f'elatinc dynamite and eetinlo.se dynamite. 

The more dynamites -2, d, and f contain of the 
ahsoi'hent and the content of the latter incrcase.s 
as the niimher Ones hioher, while on the other hand 
that of the nitro-olycerine decrease.s—the stronoer is 
the action in an e.\|>losion. (t)n.se(|nently, the strontt 
kinds of dynamite \os I and 2 have a more hreakiiio, 
and the weaker kinds of dynamite Nos. ;} and J a more 
cnishine action, similar to powder. 

It is jiist this oradation in the action of tin' d\ na- 
mite.s f, 2, d, and -1 which renders their use so viiliiahlo. 
The eases in wliiidij m the practice of hlastino, dyna¬ 
mites .1, 2, or -I should he ajiplied, are accurately 
iudicatisl hy the kind of action it is desired to 
jirodiiee. 

8 . We, now come to those dynamites which are 
)irodiiced hy anial<'amation of eim cotton, collodion 
cotton, witli nitro-elycerine. 

Tranzl has conducted e.xjicriments with enn cotton 
inipreffnated with nitro-"lycenne and wliich is known 
under the name of t,utn-cotton dynamite. He found 
that this mi.xtnre, whieh can he handled and stored 
without any danger, has a highly'e.xplosive. 'action. 



DYNAMITK 


12] 


will) ii water cdnteiit of 15 p(!f cent, if ignited with 
a strone fuse (nniteli). A mixture of 7.'i i)arts nitro- 
elyi'tiriiie, ‘25 parts of e|in cotton, ami 2 parts of carbon, 
after iniinersion in u at{'r for four days alisoi’bi'd 15 per 
cent of the latter, l)ut could, liowev(‘r, he made to 
e.\plod<' easily witli a strone fusir 

The manifest advantages of this emi-cotton dy¬ 
namite ix'sulted ill an attempt heinemade to])roduee 
an explo.sive composition with collodion cotton and 
dynamite. Li tliis manner explosive oelatine (ttela- 
tine dynamite) wa,s diseoxered. which was destined 
to hrme ahoiil a p'reat improvemeni in the production 
of e.xplosivi s. 

The jiroduction of I'xplosive eelatino is ha.sod on 
♦ h • fact that tlu‘ lower cellulose nitrates such as the 
collodion cottons containing ,S and '.) nitro croups arc 
soluble III ether. As ihtro-clycerine is also an ester, 
tlien eolliNhon cotton will he dissolved hv it. (lonse- 
ijuently, collodion cotton forms a most perfect ab¬ 
sorbent for nitro-c|yeerine; it is itself jiractieallypin 
e\]ilosive, hut it also modilics considerably the pro¬ 
perties of dynamite. One-half pi'r cent of collodion 
cotton is sullicient to convert the nitro-pdycenne into 
a thick, jelly-like mass, and S per cent, as is i^('ncrally 
used foi‘ tlie Jiroduction of cxjilosivo jj;e,latine, en¬ 
ables the jinxliiction of a ton)'h, solid, and horny 
like body winch can he cut with a knife and 
moulded, whereas the best kie.selouhr can only ab¬ 
sorb at the most HQ jier cent of nitro.elycerine. 

For the jireparation of exjilosive gelatine, nitro-gly- 
ecrine is heated in cojijier jians and nitrated cotton is 
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mixed with it liy liaiid until a solid mass is foniied. 
'I’ll is remains from three' to six hours in the |ians, until 
the nia.ss has taki'ii on an entiri'ly Iransjiareiit aji- 
)K'aninee. the water under the |)ans Nelneli has served 
for healine from lUf'-‘.l7 homy' eontimially changed 
during,'this time. It is tlu'ii stored in a room heated 
to o(l‘. Alter this llii' Gelatine is |ilaeed in speeially 
eonstriieted [iresses vvhi'i'e it is formed into saiisaees, 
and it IS treated m the same was as the dynamite. 
In i.irder to render it iiisensllise to smleiit shocks 
for instance. eim-.,liot it is o]\,.ii mi addition of 
cam)ihor for svai |)Ur|ioses. ()l course, m this 
case s]pccial fuse I'liitrulftes arc necessarx for ex- 
jilosion |iur[)oscs In the |ilace of caiujihor, jiitch, 
resin, aniline, dl])hcnylauiine, tannin, etc., have heeii 
]iroposed. 

(leiierallv exidosive yelatilic iscom)ioscd of tl'i |ier 
cent liiti'o-yKci rine and S per cent ci'liodioli cotton. 
Sometimes a small percentage of the latter is replaced 
hy saltpidre. 

As explosive yelatine, when stoied. soiiictiliies allows 
the nitro-ydvcenne to oo/,e out, and is of no particular 
stability, eelatiiie dxiiamite is mostly used lor hlast- 
iiie pur]ioses 

(Irlatiiu- Di/iiiniiilr iMiiaiiufactiircd from nitro-fr|y- 
ccriiHi and ahoiit ;! per cent collodion cotton hy heat¬ 
ing the former in copper pans with water at 117 up to 
.■>() or (Uf', and then thi' nitro-cellulosi'is mixed in by 
blind. After an hour's heatino, a. svrn]i-like mass is 
formed with which the zumic jiowdcr, composed of 
salli])etrc, horiiio dust, and soda is amalKainatcil. By 
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inciiiis (if a Kiiiisaj^if' iiiacfiiiic with a drivmj,' screw, 
the gelatine dynamite eai'tridees aix' i'nrmed. 

]'’nr tile pniduction of {gelatine dynaiinte special 
kneadine macliines are employed, the coiistrnction of 
which is shown in Fie. (’> (p. ‘2411. It consists of a, 
wooden fnuiie a, on which a. false bottom h can liy 
means ol two screw shafts c lie moved hielieror lowei'. 
'J'hesc catich witli nuts <1 into the side walls titled 
into the base a,ml conlmne u]iua,rds in plain slialtine 
to which a bevel wheel c is lived, A shaft I'' li.xed 
aho\e the apparatus bv means ol two counter bevel 
wheels catches into the shalts, Jl\ (iirnine the crank 
li the false hotloni is raised On it there is a copper 
})aii I on four wheels witli a water jacki't /. At the 
top the wooden fra.me carries a second shaft /. with 
a. tl\ wheel, two discs iii. ii and two lievel wheels e. 
'riiese calidi into the coimter-wheels p which are 
liveil to two shafts ;/, carryine liiieer-shaped niixint; 
wines r placed cross-wise. 'I'lii' work is then carried 
on III such a maimer that the a.\le with the double 
)ian IS pushed on to the false liottom, where by / it is 
warmed to Itl'-ad ('., and pushed ii)nvards until the 
wines dip, and these ari' then set in motion After 
alioiit an hour the o|i('ratioii is linished .Mso the 
weil-ktiowii Werner I’th'iderer kneadine machines 
are used. 

(ielatine dynamite No. 1, which is eimcrally used 
for blastine w'ork in (Termanv, is eomjiosed as fol¬ 
lows 
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)Vr rent. 

PiT rnit. 

Pot OOTit. 

(15 (U'ljitiiu* j 

( 9(1-15 

Nitro-^^lycerine . (!2‘50 

Collodion cotton 2-5 


f 

Sixlinin nilnUA' . 2(1-25 

1.15 Zumic powdf'r j 

1 i 

Sawdust . . H'40 

Soda. . . O-Jir* 



lOO-OO 


This (lyiiaiiiile is callcil “(icli^oiil, 

hi I'in^land jiclatiiic (lynaiiiitr is picpariMi with 
HO jirr ci'iit {^(‘latini' and 'dO ]ht (.rut /uiiiic piiwdiT. 

'I'lic wi'akcr kinds cd' dynaniilc, Nns. ‘d and :t, 
are ('(imposed of—No ‘2, •|.‘i jicr cent ^jelatine and 
af) per cent ziiniic |io\vd('r ; No..'!, 11 per cent uitm- 
f'lyct'i'ine and HO per cent ziimie powder. 

Zumic ]io\vder is prepared in the following 
manlier:— 

70 per ee.iit Hodiiini iiitrale 
Id ,, Siil))hur 

M ,, Ghareoal 

1 ,, Soda 

I’artieiilarly stronj,' dynamites are ohtained liy 
an iwldition of ammonium nitrate, as for instance 
animonf(elatine, extradynannle, etc., etc. 

We have now only to mention linetly different 
dynamites which are used in hlastiiif' o]ierations or 
are recommended for use. Tliey helone to tlio 
class of dynamites with ehemieally active ahsorficnt, 
hut cannot well be jilaeed in any one of the three 
subdivisions eiven aliove. 'J’hey are :— 

Fuhnimfin, invented by J iistus h’nchs (in Alt Iferau 
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in Silesia), whicli is a inixturc of nitj'o-j'lycerim' with 
a cdiiilmstilile (ii'f'aiiif siibstama' (preHuniabU shearing 
wool). 

I’lmldjidllil, eciniposed of '2(l-2d per eeiit infusorial 
•'arth: ’i-H per eent chalk: 7 ])er cent heavy 

spai- and up to 70 per eent of a solution of napli- 
thaleiie in explosiv(> oil. This explosive was nianti- 
fiietiired by a Ithenish factory at Ojiladen. Tlie 
najihtliah'ne was said to arrest the unpleasant fumes 
resulting from the explosion. The exjdosive effect 
W'as good ; luweVer, the smoke and smell resulting 
from the discharge of the shot was so iinplea.saiit 
that the uorknii'ii at once complained of violent head 
and chest pains and for a long time could not con- 
tiiii,.' their work 

h’lic.i it. invented by ('. 1 tiller, contains (14 per cent 
nitro-glyeerine, I I per ci'iit wood pulp, 7 per cent 
wood dust. Is per cent sodium nitrate. 

of Sebuekher & (lo., composed of (10 per 
cent nitro-glyeerine, 10 pm' cent nitrated wood, 10 per 
cent nitrated brazil nut, and ‘20 per eent scxlium 
nitrate. 

Kdrhd of Keid and Borland—90 per 

eent nitro-glyeerine, 10 per cent cork charcoal. 

Karho/iH of Schmidt and I'ichel—2.') per cent 
nitro-glyeerine, 10 fi per cent wood dust, 04 per eent 
sodium nitrate, O a per cent sodium carbonate. 

Sidiiif of Schmidt and Jlichel—(IH per cent nitro¬ 
glycerine, 20 per cent kieselguhr, 4 per cent wood 
du.st, H per cent potassium nitrate. 

Ih/iianiili' of Vonges (b'lancef—-7.') per cent nitro- 
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^flyccriiic, 'iO-S per cent I'nnildiiite j Wciithei'ed I'els- 
par), )f S p(‘r cent (piai't/., ()• I pci' cent nia^ncsmin 
carlinnate. 

Hcrcii/ix Pou'tb'r (Anicricai -10 jicr cent nitrn- 
f,'lycerinc, 4a pi-r cent Sddnnn nitrate, I I |ier ci-nl 
wiiDil sulihtaina-, 1 per cent kitclieii salt, I percent 
inacncsiinn carliiinate. 

Wdnin I'liird/r (Anicricai aO per ci-nt nitin- 
f^lyceriiie, a-J pe|- eeiit sikIhhii nitrate, 7 per cent 
siilplinr, lO-a per cent cliarciril 

Sd/i’ti/ Xilro-I'liirdi r (Anicricai (iwsl per cent 
iiitrii-al\cerine, l.s ;ta j)er cent Mulniin nitrate, I'i-.s I 
pi-r cent wnod siilistancc. 

./in/.MiK Poinli r (America) a per cent iiitm-aly- 
cernie, 0 1 per cent Midnnn nitrate, 10 per cent 
sitlplinr, I-") jicr cent caniicl cnal. 

Athix Poirdcr lAiiici'ica)—7a per cent nitrn-^ly- 
cerinc, A per cent widiiiin nitrate, 'i 1 per cent wood 
tilire, a p,.]- edit niaane',iiini carlmiiate 

I’n/ant (Anienca) 7a jier cent iiilra-alyeia-inc, 
1 per cent pntassnini clilarate, 7 per cent petassinni 
nitrate, 0 per cent wend siilistalicc, a pel cent inae- 
liesnini carlionati'. 

fn additiaii, particular ineiltiiin sliniild lie made of 
tlic sii-callcd “ U'catlicr dynamites 

The lire-damp in cnal-iniiies is a mixture nl' mine 
aas tMclliane ('-Hp with a,t least 0 parts of air; 
mixtures with more mine aas aa'c not explosive. If 
such a eas comliination i.s ianited, it hiiriis uitli a 
fearful explosion, and tliis, imfortiinately, claims an in- 
crcasiiie mmilier of victims every year, (loal-dnst. 
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moi'cDVi'f, if in llic air in n lincly divided state, is 
easily set fiiv to, and tlie ednilinstiiin spreads (piiekly 
and takes nn the eliar.ieler nf an explosinn. 'I’lu' 
ennihiistidn df sneli snlistaiiei's ean also he hrdnf,'ht 
about hy hiastine djieratums as well as hy careless 
handlin',' nf the mine lamps 'riierid’dre, in those 
mines 111 wliieh tlu're is the dancer of fire-damp, or 
of eoal-diist explosions, the leiiition of the dynamiti' 
eliarye should only he aceomplished hy means of idee- 
trieitv, anil, then, direct explodinc siihstanei's, sindi as 
powder, etc., should not he used, as these hum too 
slowly, whilst the coal hecinsto frei' itself, and as loii” 
as theie IS a portion of the ( harye in the hole hole, the 
open eonihiistioii thereof ean cause an I'xplosioii. 
'I’h, rol'ore, only esplosivi's such as dynamite of the 
stroncest kind sjionid he used, then the danjjer is 
very considerahly minmiized, and hy earefni idioiee 
of the (diai'ce, the drawback of the too violi'lit 
shatterinc of the coal is a\oided. Mallard and lie 
t'liatelier foiind, further, that all explosive materials, 
the ittmtion temperature of whieh weri' under ±il)t) , 
did not ionite fire-damp. 'I'o these explosives he- 
lonc all those whiidi contain aiuinonimii nitrate in 
larjfe (piantities, siieh as rohiirite, animoii-f,'<‘latine, 
hellit, ete. 

Pinally, experiments have been made -a]iai’t from 
the proposals of lillino the boro-holes with water, or 
puttine the eartridoes in eases tilled with water or 
sand, in order thereby to avoid eontaet of the air 
with the explosive flame—niixine with dynamite 
soda crystals or sodium sulphate, the laree amount of 
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wator of cryslallizatioti vapoviziii" in an explosion ami 
fonuino a sort of water jacliet. 

'I'lu'se weatlier dynaniiles are of tlie following 
compositions :— 

Nohel's w('ather dynamite:— 


Nitro-},d\ei'rine 
Kieself^idii' . 

Soda ciystals 

Ammon-weatlier dynamite ■ 


02 ])ei' cent 
11 
81 


Nitro-f,d\ceriMe 
Sal aiiinjoniac 


I II III. 

r,(i 0(1 40 

10 00 (10 


These kinds a.ri' less eel'tain than soda-weather 
dynamite, and in an explosion devidop unpleasant 
sal animoiiiac fnnies 

Tli(‘ former applies also to 
Kiihin's ^Veather-llynanlile: 



1 

II. 

Ill 

N itro-henxolgelalhio 

. liO 

42 

40 

Aminonniiii nitrate 

. 40 

8 

— 

Aiuinoiiiuin sid)ilia(,e 

, liO 

— 

00 


The following conijiositiou for weather dynamites 
has proved thoroughly reliable, as even when using 
1000 g. no explosion resulted:— 


Oulir dynamiti':— 



Explosive, Oil 

1 

, 4.') 

II. 

40 

Kieselgiihr 

. 12 

10 

Magnesiuin sulphate 

. 42 

19 

Soda .... 

. i 

1 
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Gi'latinc dytiamite:— 


JCxplosive oil 

1 

. 38 m 

II 

2.') 

Zuinic j)o\v(l»‘r 

. 18 

10 

M:L;(nf*siiim sulpliale 

42-0 

04 

Sodi) .... 

1 

1 


A iliawliack, Ikiwcvci', (if all tla^-c dynamites Cdii- 
sisls in the fact that thinnydi the additiim (if snda, 
thiit is, (iwine til tile water of (t\ sfalhsalinii in the 
soda liavme to ho vaporized, the exjilosive action is 
sonn'what h'ssc'tied. Such dynamite mielil, therefore, 
he too expensive m comparison with ordinary strong 
dynamite, the use of which as a rule otrers tlie same 
scciirity. 

AmiiKiiiiifIdhiii' dynamite contains:— 


Nitro-i’lyciiriiie 
(lolliidioii cotton 
Floor (meal) 
Anmioniinn nitrate 


tld-dO |ier cent 

I 

111 


These dyiiiUuites are much in use, and hy the ad¬ 
dition of cookine salt the security against ijjnition is 
increased. 


9 
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It has liecn ktidwii I’ni- .Mime tiiiic (liai. (,'lyc('rino 
which has hcoi iiititiinti'ly inixcil with iirotoxuli' <>f 
lead (litharge) results in a mass whudi, alter a short 
time, becomes as liard as stone and can be Miiployed 
lor many useful imrposes, luit particularly for the pnv- 
duetion of Very resistant eements. It was first 
aseertaimal by experiments carried out by Morawski 
that elyeerme with protoxide of lead formed a eoin- 
bmation of a definite constitution—lead ttlyeeride. 
The lead {'lyeeride which results from the mixing of 
olyeenne with protoxide of lead, is of the following 
composition ('Jl,(HPhO,|l + llf) and is crystalline. 
The crystals can be obtained m (piite a pure fonii, 
that is, in the shajic of very small needles, if to a 
solution of jirotoxide of lead in ]iotash-lye fjIyciTine 
is added. 

The behaviour of plyeerine cement on treatment 
with chemical reapents was tried in such a manner 
that ])arallelipipeds of H mm. thickness were, made 
(>[ the ccanent and submitted to the action of differ¬ 
ent reagents. (V^ncentrated and diluted acetic acid 
easily dissolved the cement after three hours’action; 

( 130 ) 
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concumlratod nitric acid attacks it very slif’litly, 
as till', lead nitrate whicli is so difficult tn disselve 
liinders the further action of the acid ; diluted nitric 
acid easily causes tlu' dissolution, t'-oncentrated and 
diluted suljihuric acid (1:4) behave in the saiiu' 
manner as nitric acid. Muiiatic acid, diluted as 
well as concentrated, has scarcely any effect on the. 
mass; iiotash-lye soon disinteeralcs the cnni]>osi- 
tion ; aniiuonia solution hardly affects it. 

In order to aset'itain the most I'avourahle con¬ 
ditions for the |>roduction of the ceiiient between 
prot.o.\ide and elycerine, bars were [ireiiared from 
different mi.xtures of the two substances and water, 
of cxaitly similar size (‘iu mm. lonji, 11 mm. wide, 
and ;i mm. thick), and tlu ir solidity determined by 
su]>i)ortme them at eacli end and applyme w'cif^hts 
in the centre until they broke. The table on ne.\t 
jiage eive.s the results of these experiments. 

A mixture of hd f,'. lithaiffe and .'’i c.cm. of gly¬ 
cerine results therefore in the most solid cement ; 
hut it IS difficult to make, as hardening sets in hetori' 
the mixture has been sufficiently mixed by mcehanical 
means. It is more easy to make such a cement by 
mixing h volumes of glycerine with •> volumes of 
water and of this liquid mix (it) c.cm. with hO g. of 
litharge. 

This mass very rapidly hardens and after ten 
minutes is already fairly hard, and alter three hours 
harder than any otfier ; in the, conrsi- of time, how¬ 
ever, it is exceeded in hardness and solidity by the 
cement prepari’d according to Experiment t). 




Dilution of 

1 r.rni. 

I'er.'ioy. 

: lend (»xhU' 

1 

OieakiiiR \Vt>i>;lit. 

No. ; 

dlycorint'. 

\’ol. of tOyci-iino 
to WatiT 

’ noha^iou) 0)1 hiuiU-nni;;. 

(ii niniie.s. 

After 
ilav s. 

1 

10 : C.O 

iJ 

Is not H tjood haidcn- 






inj' niHss ; 

oohoronl. 



2 

10 : III 

0 

Soinovvluit hiinlor. l»ut 






('asil\ oroKlicd In- 
twrcn tlio 




10 . ;(0 

0 

hi'lmotlv IiumU'I lhaii 






2, Out not 11 
fuoturx 



4 

10 : -JO 

0 

Aftol .'tJiH'llOJ; |(>i (s( 

-V.O 

1 




\i )al «lii \ f'aii 'till 

1)1' <-ll 'i\\ « ut. 




10 : 10 

4 

Moi'r lhan 1 l>iit 






Iror' M) than 0 



(i 

10 10 

~) 

hlstUlOtly tlMO'C -olid 






than'), [n till-loi III 
111 hinall. hliirhli.\ ri' 






sonant platr-. (|nick 

I\ sol^. (liOiciiU to 






nii\ 



7 

10 . 0 

li 

I'Hiilv Iniid, iind 111 

siH) 

1 




M-Jidv shows a cloan 






rul. 



H 

10 . 1 


Ilaidonod in 10 niiii. . 

1700 

1 




afu;r 2 liom^ \m\ 
solid, diOimlt to 






mix. 



U 

10 . 4 

0 

Aft(') 2 honis inoio 

2020 

1 




solid IliHii any odo r 






mass, haidi'iis jiist 
as ijiiickly. 



10 

10 : 1 

7 

In 10 linn. Ii-nai'ioiis 

1 ooO 

4 




and intidin^ and in 

2 honra vory solid. 


! 

11: 

Com;, (,'lyc. ^ 

7'.7 

Aftoi 0 honis not sutli- 

1100 

4 



<! 1 e u 11 y lntid<‘nod, 
lint in a few days 
fairly liard. 


I 



12 

, i 

7 

Tho samo aliiiostas 11. 

11020 ' 
117r)0 

:t 1 
t) ! 


1 

I) 

Hardens in a shorti-r 

/ 2070 

:5 : 




tinie than 12 and is 
; inoie .solid. 

nr,.JO . 

0 1 

1 

11 

>• I 

5 

; After 10 nun. almuly 

:ttiH0 . 

ti 1 


1 


parlienlarly touph 
and in 2()-ll0 min. is 
solid. 

i 

i 




tKAD (UjYC'KRTDK 


i3;f 

Th(' <,'lvi'cnnt' ccini'nt is a yellow nv In-owiiisli 
mass, wincli, ])resse(l into moulds and left in these for 
some da.\s, fills out the finest hollowines of the mould, 
and IS, therefore, vei y silitahle for eoin mijiressions or 
reliefs, whieli are more solid than plaster or eement 
easts. 

'The ei'iin'iil is particularly siiitahle as foundations 
for ohject^ which are of considerable wei^'ht, and 
which .Li'e, therefore, constantly subjected to blows, 
foi' this cemeiil., in spite of the haidiiess it pains in 
course of tniu', never loses all its elasticity, h’oiinda- 
tions of sfeain cnpiiies, stamiiine machines, etc,, 
have iherefore been made of lead-plyceride which is 
aisc, used for eemeiilinp stones. In order to cement 
stones, the sjiaces in ijuestion should besmeared over 
will: concentrated plycerine, then litharpo should he 
jiowdered on to them, and the stones tiplitly pressed 
one on the other and for some da\s kept under jires- 
siiri'. 



(’IIAITKU X. 

(iLVCKKINK AS SOITKNINM; SI'USTANCK. 

(.)\viN(i til its liijrli l«iiliiii,i-])iiiiit, f,'lyi-('i'iiie in itsolf 
lieliin^j. til tliosc ?,ulistiUK'(‘S winch cva|)iii'at<' with 
^rcat ililiiculty : lint it also jmssosscs consiilcralilc liy- 
oro;c(i|iic ijiialiticK, that is it ahsorhs water IVoin the 
ail' or from tiiose hodies with which it is brmiolit 
ni eoiitael. 'I'herefore, if a wide vessel coiitainintt 
ulycerme is eX|)osed to the air, the liijiiid therein 
is increased hecailse olycorine draws ■water from 
the air 

If, then, a substance which, when exposed to the 
air on dryintf buconics hard and brittle, is mixed with 
a suitable ipiaiitity of olycerinc, it can be ke)it soft 
and sup])le for any desired length of time, and should 
the substance in (|uestion be subject to decay, decay 
can be arrested if glycerine is present in larp'e (jiuin- 
tities. If j^dyccrine is used in small (|uantities only, 
decay of the substance in question can also be pre¬ 
vented if III the elyceriiie an antiseptic substance, 
such as carbolic acid, boric acid, salicylic acid, be dis¬ 
solved. 


(134) 
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(TlA'CHiilNIi FOR THU I’RHSKJA'ATION OF F(tRS, 
S'I'FFFHL) AnIMAI,S, AND AnIMAR SkINS. 

A 7’iiw iiniiiiiil skin on heinK exposed to tlie siir 
dries, ns is known, to a l)rittlo luird mass ; should 
the temperature he so low that the. evaporation of 
tile water does not take [ilaec rapidly enoHf,di, then 
the skin does not dry, hut decays. 

If raw animal skins are repeatedly ruhhed with 
R'lycerine, tlu n, after lone ex]>osure to the air, they 
not only do not decay, hut retain their suppleness; in 
the case of heavy animal skins the sup|)leness is even 
increased hy ‘;lycerine, and the simple ]irocess of 
ruh.hiiiR' these raw animal skins with glycerine would 
uiidouhtediv he the simplest tannine jiroeess, hut for 
the fact that the a[ipiication of glycerine for this pur¬ 
pose. is precluded on account of its soluhility in water. 

For instance, if a skin which has been rendei'cd 
supple hy impref,matiou with glycerine were plunged 
in water, ow'iiig to osmosis there is an exchange be¬ 
tween the liijuid contained m the tissue of the skin 
and the liquid outside, and in this manner the gly¬ 
cerine is extra(d,ed again. 

If, therefore, glycerine cannot be considered as a 
means of tanning in the real sense of the word, yet 
it can he used with I'xtniordinary advantage in cer¬ 
tain cases for the preservation of animal skins. 
Furs, and notably valuable furs, are mostly obtained 
from small animals (martens), and only tanned with 
dilHcultv on account of the great care to he exercised 
in connection with the hair. 
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Ill iiidst cases jieople are content with nihbiiitt 
the llesli side of tile fnr witii aliiin and cookine salt, 
and accordingly ;;ive it a siiperlicial wliiti' laniiiiift. 
Furs treated in this nianner ha\e, however, two 
drawbacks—the skin, in spite of the fact that it is 
not Very thick, is brittle, because softening tlu'reid' 
by iiiechaincal means ifulline) can not he resorted 
to, owiiie to the care with which the hair side must 
he treated ; or it cannot he proceeded with m such a 
inaiiner as to render the skin ipiite siijiple, 'J'he 
second drawfiack, which in the case of some lurs 
is noticeably unpleasant, is the smell ]ieculiar to the 
animal from winch the fin is obtained. 

I'xitli drawbacks can he remedied m a very simple 
maniK'r, if the pri'servatioii of the fur is aceomphshed 
by means ol pKcerine, and this is earned out in the 
foll.iwinp manner:— 

The skin is first [ilaced in water in order to render 
it su[iple. and is then washed in either a soap orsiKla 
solution in order to remove, fat or dirt and to con¬ 
serve the hair side in all its beauty. After this 
treatment the fur is repeatedly rinsed in water and 
is then placed, the hair side downwards, on a table 
and the flesh side is then iiiaiiipulated with the in¬ 
struments as used by tanners for tfiis jiurpose and 
all jiarticles of fiesli and all hard lumps in tlie skin 
removed 

After com|)l<‘tion of tfiis work, the skin is rubbed 
on the tlesfi side with concentrated glycerine, in which 
hoi'ic. acid has been dissolved ; this rnhhine is repeated 
' wo or three times and the skin is then Ining in a room 
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to dry. ]\v means of tlie wasliiiie jM'oeess, tlie skin 
is tlioroueldy soaked throiif^li and tl)i'oiif,'li with 
water; as soon as tlie eimeenti'ated j,dveerine is 
applied to the fl<'sh side of the fur, tlie aelioli of 
osmosis .sets in anil the whole skin is then impreg¬ 
nated with adiinted solution ol j^dyeeriiie eorresjiond- 
ino to the water eonteiits thereof. 

If the skins hail” in dry air, thim the water is 
allowed to evajiorate until the j,d\eerme is so c.on- 
centra-ted that no more water eseajies; the whole 
tissue of the skin is now so im]ire”nated with ”lyei'r- 
me that it will alua.^s remain siqiple, and is 
thoronehly proieeted a”ainst d<'ca> hy the stroii” 
anti.seplic aetion of the boric acid, 

1 |' order to mask l.he faint smell which some furs 
even alter repeated washin” do not losis instead of 
ordinary ^dyccriiie, such ^dycerine should hi- used as 
is sliyditly perfumed with a not too volatile sweet- 
smelhii” suhstance such as amhereris or niitmef' oil. 

The lur treated in this manner, on the flesh side 
has th<‘ a])))earance of a fresh skin ; if it isdesired to 
impart to it the apjiearance of tawed leather, this 
can he accomplished in a very simjile manner hy 
spreadinf,' over it a col l solution of alum or aluminium 
sulphate, leaving it to dry and then dahhinp it over 
W'ith a spoiif.;!' dipjied in ammonia. In this way 
the aluminium liydroxide is sejiarated from the flesh 
side of the .skin, which therehy has the a|)]iearance of 
tawed leather. 

In the same manner as for furs can he treated 
the skins of animals, which are to be stulTed, such 
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as birds, and tins proct'ss is partimilarly valuable for 
naturalists wbeii travelling, wlio are not able to 
stuff immediately the skms of annuals and birds 
eauf'bt. If tile fresh skins are treated with “lycerine 
in wliieli for this purpose salicylic acid instead of 
boric acid has been dissolved (on account of its power¬ 
ful preserving action) then the skins or birds can, 
as soon as they are dried, be packed m boxes and left 
there as loiif,' as desired. If tile liird is to be stutfed, 
then it is quite supple and iniich trouble is saved 
which would be otherwise occasioned by the soften¬ 
ing of the dri(‘d and stiff skin. 


(li.vciuiiNi-; I'oii Tilt; I’uKsmivvrio.x of whoi,k 


.\,MMAI.S. 


(flyccrme is also of iiiiportaiice to the naturalist 
from another point of view, and therefore we touch on 
its Value for natural history jiurpo.ses. It is known 
that some animals preserved in alcohol become ir- 
reeoeiii/.ahle in the course of time, because the 
alcohol dissolves the fat in the body and destroys 
the, colour. 'I’liis is jiarticularly notieeahli’ in the 
ease of some heaiitifully coloured sea worms and 
tisli which shrink m alcohol and entirely lose their 
colours. We have found that pdycerine whicli is 
siilliciruitly diluted with water, in order that the 
'•cry watery bodies of worms and other molluscs as 
well as of fishes should not shrink by the absorp¬ 
tion of the water, is eniiiiently adaptable for the 
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prosorviition t)f sacli animalK. For tliis par|)Ose we 
prejiare a preserving iluid aceordiiio to tlio followinf; 
iiietliod : 


Olvceriiie ..... StOO 

Water.S(K) „ 

Salieylio ae.id ..... 4 ,, 

Tlie pdyeenne and water ini.'itiiro is placed in a 
liottle into which tlie powder like salicylic acid is 
shaken, and for a week the bottle is shaken several 
times a day. 

The salicylic acid, which is more easily dissolved 
in a li([iiid containing glycerine than in water, dis¬ 
solves in the diluted elycel’inc, and this after it has 
hecn filtered can then be used for the preservation of 
animals. 

The use of this liipiid for the preservation of 
animals has the following advantaf,'es : The animals 
remain completely preserved in shape and colour, 
both the f,dyceriiie and the salicylic acid protect them 
against decay. The jireservino liquid docs not evap¬ 
orate very much, and therefore the seahnp of the 
vessels is not so troiihlesome as in the case of pre¬ 
parations preserved in alcohol. If a vessel is so 
biully closed that after a short lime a noticeable 
quantity id' the jireservation liipiid has evaporated, 
then all that is necessary is to replace the evaporated 
liquid by clean water and to hermetically seal the 
vessel, li’ornialdehyde (formalin) can he substituted 
for salicylic acid. 



uo 


(iLYCKKlNh: 


(iLYcj:iiiNr, Ai'ri,u;i) 'lo MjciioscoI'Y. 

(ilyCYi’iiie IS iilsii cminriitly suitaMc tor pni'[ioKcs 
of microscopy, not only lor tlic [iroiliictioii of micro¬ 
scopic prt'[iaiufions wliicli arc to he preserved for 
some time, hnt also for the piii'iioses of ohscrvalioii 
under tlie niicrosco|)(‘. 

Asa liijmd of very stronp lit^ht-rcfractm;; jiroperties, 
ftlyceriiie can he used with advantage in connection 
with preparations which ai'c to he ohserved in trans¬ 
mitted li^dit, hilt wincli do not posM'ss llie rl■lpnred 
decree of (|•ansparellc\ to allou tlic satisfactory 
Jiassace of tlie lic|it. 

For this imrjiosc only one drop of ;;lycerinc need 
he placed on tlie stand and the ohject to he jilaced 
under ohservation slioutd tie dipjied m the elyccrine 
If tlic ohject is a tissue coiitaminc watci'. it is all 
the same wlietticr of animal or plant oricin, the 
ctyeerine owiiic to tlie action of osmosis tills tlie 
cidls and vessels m a few seconds and in this manner 
microscojiic |)reparations are olitaiiied. 

li till' ]irc|)arations are soft and contain niucli 
water, the clyceriiie to he used slionid not he too 
concentrated, as it may easily liappeii that on ac- 
coniit of tlie waler-ahsorhiiic ijiiality of the concen¬ 
trated ;,dyceriiie, the soft parts of the jircjiarations 
may he altered. 

For the preservation of microscopic jircjiarations 
'd.yccrine n mncli used; tlie ohject in ijnestioli is 
jiliiced on a glass jilate furnished with a ring of 
microscojje lac, and hy means of a glass rod dijiped 



(iliYCKKINK AS SOKTKNI.Nd SI liSTANCK 141 


III of llic liijuid is placed on the 

object iiiul it is tlien covered in the usual manner 
with a class cover. 

As f,dycerine never drii's, and at the same time 
prevents di'coin]iosition of the ohject, this simjile 
artilice will snfliceto preserve the most delicate plant 
and animal ])reparation without aiiv alteration what¬ 
ever 

In a still mole perh'ct manner these microscopic 
])ri'parations can he preserved h\ enclosing tliem in 
ji;l3'cerine pelatine, and we will demonstrate tin i 
])roceKs when discussing the preparations made of 
glycerine and gelatine. 

(ii.vi i-.uiM-; 1ISKI) IK 'I'HK Jil vNi r'Acrrifi'; oi'' Ijh-.M'iirai. 

In the manufacture of haither, and ])articularty in 
those hranches thereof dealing wnth the manufacture 
of cliamois and tawed leather (ijliin' leather), several 
liquids are itsi'd which have the ohject of imparting 
to till' leather that high degree of siipph'iiess wliieh 
is required in the case of idiamois and tawed leather. 

For the purpose of chamois leather tanning, a 
liquid is used which is known as “ degras ’’ . A part 
of this degras is obtained by endeavouring to I'xtract 
from the, leather treated with oil, the excess of oil, 
this is done by fulling ; another part, and the greater, 
is obtained by boiling grease in a solution of potash 
or soda, and constantly stirring the mixture. The 
solutions of potash or soda have the quality of 
bringing the grease into emulsion without disinte- 
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fjratin" it. I'lic is divided inlii very fine 

dr(i])s which float about in the lujiiid and eive it a 
milky apjiearance. 

13 y repeated treatment with deeras. a certain de- 
P'ee of suppleness is eiveii to chamois leather, and 
presence of alkaline substances prevents any specilie 
odour due to rancidity, as the free fatty acids result- 
inp' therefrom are at once hound. In s|iite of tins, 
chaniois leather has a characteristic Miiell, very proh- 
ahly due to small ijuantities ol volatile fatty acids 
which cannot he hound by the alkali. 

As the apjilicatioii of def,'ras only results in the 
siipjileness of the leatlu'r, this preparation can he 
entirely substituted by e]yeeriiie: one application 
of fflyceriiie to the chamois leather (it must be 
rubbed in as lone as tlie leather is wet I ipiite does 
away with the treatment with deeras ; the leather is 
hereby rendered supple, without after some time as- 
suinine a stroiie odour or darkeriine, as is more or 
less the case with leather which has been treated 
with depras. 

Kor this and other similar |iur[ioses there is no 
need, as will be seen, to use hif,'hly purified j.;lycerine 
which is absolutely colourless and odourless, but a 
pnxliict 111,ay be used that has simjily been obtained 
by means of distillation, and which does not need to 
be colourless and odourless. With ri'oard to the 
hatter qualiW, it must be remarked that there should 
be no smell of acrolein, as this substance (‘Ven when 
largely diluted has a very objectionable iKlour. 

Tn the manufacture of tawed leather, so-called 
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alum leather an<l qUicc leathcT, (lef'ras Ik sul)sti- 
tuted by the so-called “ food This consists of 
several very dissiniilar suhstances; fermented firain 
(fjroats) and hran are very oft(‘n mixed with j^'ratcd 
calf’s hrain and the skin is then imiirennated with 
this “ food 

In the manufacture of (/h/cr h'ather a similar 
“ food ” is more often used which contains yoke of 
The doping of skins tanned with aliiiii is ac¬ 
complished hy treadino with the feet or kneadino 
with the hands in a Hat vat tilled with the “ food ", 

Chemically, the hrain and yolk of coo show a 
certain similarity hocause both suhstances con¬ 
tain a certain iiuantity of olyc.erine in addition to 
the fat, in the foi'in of f’lycero-phosphoric acid, and 
in these lases in addition to the fat it is the gly¬ 
cerine which imparts suppleness to the leather. 

'I’he “ diipine ” which consists of yolk of ecf; is 
fairly expensive, therefore maniifactiin'rs of bleached 
(tawed) leather must sell the white of eeg 

which comes away with the yolk, either to printing 
works or to manufacturers of alhumen. As also in 
this case it is the {;lyccrine to which the action of the 
dofiin" helonns, this substance can he easily substi¬ 
tuted for the yolk of egg. 

Cllyccrino can best he afiplicd hy siiroading the 
tanned skin out on a table, so that the side to be 
dyed should he underneath, and the other side is then 
lightly run over w'itb a brush dipped in glyceriiye. 
Each two skins a>’e placed with the brushed sides to¬ 
gether, and a weight is placed on the skins and they 
are left for a few days. 
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Diiriiii; this tiiiiu tlic filyrerinc is evoiily iil)sorbn(l 
hy the wliole mass of the leather and attains tlierehy 
the hieliest decree of snp|il('ness. Jlnriii” the ])roccss 
of dy(‘ine l)y paintinp or hy means of dippine, tlie 
skills lose ]iarl of iheir siipiih'iless, and, therefore, a 
preliminary expei'imenl shonlil he made in order to 
ascertain in how far the elyeerme should he diluted 
so that the leather ma\ attain the necessary deeroe 
of snpplelles.v 

ft IS, nioreo\er, |iossihle, after the ;//uee leather has 
heen il\eil, h\ laihhine ylyeeime in on the non-dyed 
side to f,dve it the necessary det^u'ee of sup|ileness, 
and it needs only a simple n.x]iermient in order to 
deti'i'inine the (pialltity o] elyeerine which is neces¬ 
sary to impart to the leather lasting suppleness and 
elastieily. 

(ilyeeriiie Is also of lalue to maniifaeturers of 
tanned leather heeiiu-^e it imparls to this particular 
leather a hioh decree of suppleness. The vamps of 
hoots which owian hi faulty tamiiiio are somewhat 
hrittle, 'an In' ver\ much improved m quality and 
rendered quite supple. To this end the leather need 
only he spread willi ttlyei'riiie on om' side, and, if 
necessary, this operation can he rejieated once or twice. 

heavy red tanned leather sucli as is used for 
belts possesses the drawhaek that it fias very little 
suppleness ; a eonsiderahle [lorlion of the ]iower used 
to drive machines with belts is lost heeause the licits 
oijly turn round the wheels with stiCfiiess. The 
edees also easily fray and after a time split. 

These drawh.acks can best he remedied liyimpreg- 
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natiiif,' tlu! Ixilts with fjlytxirini!, which can b(! ac¬ 
ta imj)lishii(l by repeated appheations of glycerine, and 
by this means evoji vi'ry thick straps without in 
the least lo.sinf,' thtar firmness can he made so supple 
and durahlc that they even run round wheels of very 
slioht diainete.i’, without frayin" or necessitatint,' any 
jiarticular exptuiditiiro of force as refjards hending or 
stretehiiij,'. 
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Clt.VVTKK XI. 

I’UKKAKATKINS OK (il.VfKKlNK AND 

(tjaik ill a jici'ldctly dry statr Ici’mis a vory hard 
and iiiu'oiiinioiily brittle mass, wliieli iii contact with 
water for MiiiK'time swells more and more and finally 
is transformed into a very \olmiinious and soft jelly, 
wliiidi on sliejit heatine melts into a solution of elite 
in water. 

d'lie hi^di deeree ol elasticity jio.ssessed by ehie 
wliieh has absorbed a certain quantity of water 
would render it very siiitadile for some jiiirjioses, 
if the steejied (^diie did not |iiifrefy so quickly. This 
could indeed be jinwentod by addiiift to the waiter 
in wld'di the e|ue i^ steejied a jiowerfiil pre¬ 
servative (for instance salicylic acid), but even in this 
ease it would not be jiossible to obtain an elastic mass 
of jieniianent uniform (jualily because the clue is 
constantly lettme water evajiorate, and therefore 
become less voluminous and elastic and finally would 
dry iij) to a hard brittle mass aeain. 

I>v the addition of a suitable quantity of f’lycer- 
ine It is Jiossible to imjiart to the "lue those lasting 
qualities of elasticity which are only transitory in the 
CISC of glue melted with water, and such glycerine 
(14b) 
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"lnr can he iiwal for (jiiitc a nninbcr of different 
|)Ui'[io.si's. According to tlie end in view, f,'lue of 
iliffereiit deei'ees of |inrity can lie used ; the most 
eomnion joiner’s ;,due and the finest eolonricss "elatine 
result in jireparations of fairly Similar qualities and 
only differ strongly from one anolher in colour, 

'The produetion of t,dyeerine elue is host proceeded 
with in such a manner that tlie j,'lue is first allowed 
to soak 111 water and the cakes are transformed into 
soft flaky masses, wliieh on lifting can easily he torn, 
the water is then ))oured off, the steeped f;hie care¬ 
fully melted and hoiled when all the scum which ail- 
peal’s diiniirr hoilnif.; floats on the surface and is 
removed. 

After this the nei essarv amount of glycerine is 
aiided, a,ml by sfirrmp is intiniately mixed with the 
L;lue solution. 

If a sample of plyeerine clue prepared in this 
nianner does not show sufficient lirmness on eooliiie, 
then this is a iiroof that thi' mass contains too much 
water, and hy careful (waporation the excess of water 
can he removed, 'i'he only [irecaiition necessary to 
take in this connexion consists m constant stirrinf' 
as soon as the mass lie(,'ins to thicken in order to 
avoid Imriiiii”, which easily takes place where the 
flame toiichi's the ve.ssel. If evaporation does not 
take ])lace over an ojien fire hut on the hoh danger 
of hurniiif' is much less. Jiurnt f^lyci'niie f(lne has 
a dark colour and a peculiar sw'cet sort of smell. 

If the evaporated mass is sufficiently firm, it is 
immediately poured into shapes ready to ri'ceive the 
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mass, and they are left for a time until the entire 
mass is so hard tliat on touehinj,' it with the finder 
it does not stick. 

If it is a case of maknifj; a li},dit-coloured glycerine 
^lue from dark f,due, then, on soakine, tlie |,due must 
also be cli'aned. In the place of plain water, water 
to which a percentat'e of strong' vinep'ar has been 
addeil may he used, and the hrsl water is poured on 
to the plue only three hours later, the .second and 
siih.seipient (d-.n waters at intervals of two hours. 

Owiiif^ to this water coutainiii^ viuettar, o.smosis 
evtiMids from the t;luea considerable iiiimher of salts 
and colouring' matter, and in this wa_\ it is possible 
to manufacture from an evil smelling, practically 
black eliKi, <r|yeeriue j^due which is the colour of 
dark ainher. 

(Imt'iuti.NK (1 ki,\tixu. 

I'his ]ireparatioii, which is eminently suitable for 
the jireservatioii of delicate microscojiic prejiaiations 
(see p. 140), IS obtained as follows: The jiurest 
colourless edatiiie is steejied in wak‘r for so lontf 
that, after the water is ])oured off, on heatiiifj; it just 
melts at 100 . The steeped nelitine is jilaced in a 
ftlass, which is put in water and heated until it boils. 
As soon as the p'elatme has melted, concentrated 
nlycerine is dropiied into thi^ liijiiid and mixed by 
tirriiif' with a pdass rod, the mass is then poured 
into a china cup and left to coneeal. 

The addition of f,dyceririe is so jiroportioned that 
the concealed mass on lieatinjf becomes liipiid at 
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about tiO "; properly prepared in a solid state it is a 
perfectly transj)areiit and colourless mass wliicli has 
a certain dej^Tee of hardness. 

If a microscopic; ju-eparation is to hi; preserved in 
f'lycenne Gelatine, a small piece of the Gelatine is 
placed on a^lassplate, this is heated to of -r);! and 
the pri'paration to he preserved is jiressed into the 
melted glycerine Rlue, when (;are must he exercised 
that there aie no air hiihhles. After the ])late has 
been left for some time the glycerine fjliie thoroiifibly 
hardens and the jireparation is embedded thi'n iti, 
or melted, just as sonu; firm objects are melted into 
f;lass. 

It is of iinjiortance in the ]irodu<;tion of ''lycerinc 
t,due for microscopic purposes to take care that the 
pre]>aration should lie as firm as jiossihle, which can 
he attained by avoiding any excess of water durine 
the process : further, the meltinf;-point should not 
he higher than riO', which can he managed by proper 
regulation of thi' quantity of glycerine. To observe 
this condition as regards the ine.lting-|)oiiit is neces¬ 
sary, as m glycerini' glue with a high melting-point 
delicate plant and anatomical preparations easily 
cliangi! owing to loss of wati'r. 

(!lY('I!1IINK-(tI,UH I'’o|{ PlllNTINO lIoLMiUS. 

Glue, used for this purpose, should he of a not too 
dark average kind, and is mixed with so much glycer¬ 
ine as seems necessary for the roller mass. KoHcr 
material intended for printing needs far less glycerine 
than the roller mass intended for the transmission 
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of ink on to copjKT jinntino or litlioonipli jilatcs, 
Ix'causc, owino to llie cari' wliicli must lie cxcrciM'd 
in rcsanl to the plates, no Ik'iivv ]ir(‘ssure should he 
used, as in the ease of ordinary letter type oi' wood- 
ents, 

Tlie jirodnelion of ydyeerine ydne for jirintinj; 
rollers takes jilaee in exactly the same manner as was 
deserihed for the preparation of yiveerilie rtelatme, 
naturally, less eare i-^ neeessarv in this ease than 
would he necessary for that deheate preparalion. If 
the sample taken fi'om the roller mass, after heme 
hoiled for some time, seems too linn, the didVet 
can he remedied h\ the addition of elveerme ; if it 
IS too soft it can he steamed, or a certain ipiantity 
of clue can he added which must have heeii soaked 
siilficicntly for it to soften, 'riieii the whole mass 
must hod ayain for a time m order to hriiie the 
freshly addeil nine into solution. 

The moiildinc of the elite mass for ]iritttine 
rollers is accomplished in a simjile manner, and to 
this end a simjile device is used wliudi consists of a 
turned cylindm- ]ierfeclly smooth inside which alone 
its leiieth can he divided inti. two halves. The 
cylinder is closed with a raised holtoin and at the 
top hy means of a nne siipportme a cross-piece. 
In the hottoin there is asipiare ojienine, and also the 
cross-piece of the nne litted at the top has a similar 
opeiiine, Throiteli these openings a four-sided rod 
ol.wood is pushed which is litted at both ends with 
round turned handles. After the roller mould has 
been arranoed in this manner and placed in a vertical 
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position, the melted roller mass is poured in an even 
stream into the hollow ol the mould, so that no air 
huhhles l'oi-m, and \t is then loft for a time, until the 
glue mass is quite firm when the mould is opened, 
the now finished roller taheii out and any seams 
taken otf with a sharp knife. 

'File four-sided rod which is ^.llrrollnded hy the 
glue cylinder serves as a support; il after much use. 
the rolliT is not to he employed any more, then the 
ink attaching to the surface is ri'iiioved, the glue 
mass taken from the wooden rod and again mehed. 

'File roller-mass should he of such a quality that it 
will eisily ahsorh the ink from the jilate on whudi 
it has heen distrihuted, and on I'olling over letter 
type, copper, or lithographic plates, should impart it 
to these . if the ink smears, then it is a proof that 
the roller mass contains too miudi glycerine; if the 
roller does not im]iart siilficient ink to the printing 
type or to the plate, then it contains too little 
glycerine. 

'Fhe same mass which is usi'd for the manufacture 
of printing rollers can also be used for producing an 
clastic foundation for thi' inks employed on hand 
jiresses in )irinting works for printing certain patterns, 
and in this ease the, glue mass is jiourod into plates 
a few centimetres thick. 

Hni"I'ooitAi'U Blocks. 

The property of the glycerine glue mass to absorb 
the ink from certain surfiices and impart it to others 
under light pressure has been known for some time 



and niadt' uso of in printint; works. If a printc.d 
pi(*(« of paper, which lias just (tome from tfie pn'ss 
and the ink on which is still (piite damp, is plac(^d on 
an (dastic foundation, and a clean ])rintinf,' roller rolled 
over it lightly, then the roller ahsorhs part of the 
ink from th(> paper: if this roller is then passed (jver 
a sheet of pajier whi(di has heen damped, and which 
also has an (dastic foundation, it imparts to the 
papi'r the ink and a fairly clear imjin'ssion is oh- 
tained. If ndled over a si'cond, third, etc., sheet of 
)iaper, further hut increasm^dy fainter imjiressions 
are iditained from the roller. 

Owine to the capacity cd' the t;lycerini‘ ohie mass 
to ahsorh colours from a foundation and to transmit 
it to others, it has heen successfully used for the 
copyine of documents, and the instruments, with 
the help of which such copies have heen made, 
have hiam called hectographs (hundred “copiers"), 
as they enahle up to a hundred lef,'ihle copies to he 
taken. 

That this should he possible is aeain owinj; to the 
wonderful (piality of "lycerine, and the ink with 
which the original matter hi he manifidded is 
written inii.st also contain slyciirine, and the manu¬ 
facture of such inks will be described later. 

The glycerine clue masses, used in the making of 
hectoerajihs, .arc obtained in the manner already in¬ 
dicated, and in recipes pivon for the makinp of hecto¬ 
graph blocks, it is oftem recoirimendi'd to use the 
best pelatine. It is, however, quite superfluous to 
use v(^ry c.xpensive pidatine, as with ordinary glue of 
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a good quality, for instance, so-call(‘d siz(% lu'ctof^rapli 
blocks call be made wliicb, as regards copying 
capacity, are e(jually as satisfactory as those mad(^ 
with the application of gelatine. 

Hectograph blocks corresponding to all require¬ 
ments can, therefore,, easily be made by soaking the 
size in wah'r, adding glycerine, and allowing the 
mass to sididify; the addition of glycerine should be 
.so proportioned that on cooling a product is obtained 
having the consistency of a very soft vulcanized 
rubber, and which on touching seems sonu'wb.it 
clammy. Tf size is employed the hectograph block 
obtained has an amber- or honey-yellow colour. 

These hectograidis, before they arc poured into the 
shallow metal vcs.sels used for this jiurposc, should be 
warmed for some, hours hi such an I'xtent that they 
just remain in a thin liipiid state. Jluring this [iro- 
cess all the foreign substances contained in the glue, 
as well as those parts of the glue which only soften 
but do not dissolve, si'ttlo at the bottom of the 
vessel and, by slowly jiouring off, the solution can be 
separated from the sediment. 

As already mentioned, it is sufticii'iit to impart to 
the glycerine, glue such a consistency that it is 
similar to soft rubber, and it then dejiends only on the 
quality of the ink with which the original is written, 
as to whether several or only a small number ol 
copies can be, obtained. In general, however, it can 
be taken that a firmer and less clastic hectogra])h 
mass gives a lesser number of copies, all of which 
are very clear, whereas iroiii a softer hectograph 
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mass (tliat is CDutaiiiiiif,' iihiiv 'jlycciiiicl more coja'cs 
can lie taken, tlic last otics of wliicli, linwcvcr, show 
fainter (mtlines. 

.^ceontiii" to certain iirescn]ilions for llie pre]iai'a- 
lion of lu‘ctoera|ih nia.sses, a |iow(lei'-like snhstance 
of a white colour shoulil he added to the elyccrine 
elite in order to ohiain a milk while mass, which 
shows np the v\ ritine more elearlv. Such substances 
ail', for e.xample, linely ^;ronnd heavy sjiar and 
/me white: hut there is not niileh ohjeet in this 
heeaii.si' it is not a ipiesdoii of readine the wi'ltine 
transmitted to the heeloeraphs hnl of readme the 
copies taken from it 

Mori'over. the .addition of such siihslances has 
eertain drawhaeks as to the clearness of the copies, 
(aider all circunistanees the clearest and niostnnmer- 
OIIS impressi'iiis al'e obtained when the hectoeraph 
mass is coiiiposed of e|vcerinc and e|ue only. We 
will now pve some fonnnla' for the niakine of tlicse 
hectoenipli masses' 

SiMI'l.l' Hl'C'rooiiAl’II lil.orKS, 


Sue ...... Hit) e. 

(ilycernie at HM Jieainnc . . .allO „ 

B. 

Size . , .... too „ 

(ilvcerine at‘dS Bc.iiime . . 400 „ 

Water. ‘JOO „ 
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CjiHiiMoiiiiAi'U Massj;s 

arc hcctocrapli masses vvitli iulditions ui white 
siihstaiu-cs winch enable the writinj^ to stand out 
more cleaii}', and also facilitate tlie washing away 
of the characters. Heavy spar mnst he used either 
in the form of the lirn'st ))owd('r, oi', still hidt.er, very 
(inely divided hariiim sulphate should he used, which 
can he ohtaiiud hy means of precipitation of a solu¬ 
tion ol hariiim chloride with siilphiirie acid and 
wa.shiiie the di'posil. 

A. 

Size ...... HH) K- 

Itu'him siilphale (wet) . . (l -i 1. 

lleNtnii ..... IhO e 

(ilyceriiic.11100-120(1 - 

|)e\triii and size are dissolved toeetiier, then the 
elyeerine, and liilally hariuni sulphate added, and the 
mass is poured into moulds. If an insiiHicieiit 
niimher of copies results, or if the writing can only 
he washed off wit'' difliciilty, then a mass of the 
proper ipiality can he obtained by meltilif' it apain 
and addme e|ye,erine. 

11. 

. 100 g. 

OO 1. ■ 

. 1200 e. 


Size. 

Haryta precinilale 
(llyceiiiic. 
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15ti 


0 . 

'J'lic [''rcrtcli IMiiiistry for J’ulilic Wdife l•(‘(■oIll- 
incnds tho followiiif;:— 

Glue,.I (»()«. 

(rlyccrino ...... ■'iOO ,, 

Fiiii«t powdcrod heavy s|iiii' oi' cleansed 
kaolin ...... 2;’) 

Water ...... d7d 


IIectoiik\ i'ii ^f.\ssl•;s .Act okJ'I.no 'ki Wdu'i iu. 


GelatiiK' 

Dextrin . 
Glycerine 
Hai'lnni sulphate 


100 n 
100 „ 

1000 c.cni. 
00 ft. 


Hectograph slieets which are intended to he used 
oidy once, can he obtained by ponrine Uie liquid 
tutetooraph mass on to a smooth horizontally placed 
gla.ss plate, and Iransferrinj,' it to porous paper 
before hardening, by pre.ssine it anil avoiding the 
formation of air bubbles. f’aper and mass com¬ 
bine and can be drawn off. 'I’he surface of these 
hectograph sheets is very smooth, and for this reason 
it is eminently suitable for thd' transmission of writ- 
inf's, drawings, etc., with very tine lines. 
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(iliVOKRINK .MM'LIKI) T(l 'I’llK MANUK.XCTURK OK 
INKS. 

I. Inks. 

In order to (ix the characters (.)n the hectograph mass 
lor siplise(|iient ri'inoval, inks of siiitahle ((uality must 
be used. These must be so constituted that they can 
be taken by tlup paper from tlup bectotjraph mass and 
adliei'e firmly to the surface of tlie latter. The 
particles of the ink should be so fluid that they 
are able to pass Irom the absorbiue block on to the 
pajierjaid on it. 

As the I’ichest colourint; matters ai'e used for tlie 
production of hectoeraph inks, only a small portion 
of the colour is absorbed by the paper, and by laying 
on fresh sheets ink is again absorbed, so that, as al¬ 
ready mentioned, hundreds of copies can be taken of 
an original. The, later copies are of course always 
fainter and fainter, till finally no more copies can be 
taken, although the characters on the surface of the 
hectograph are still quite clear. As much of the 
writing has then been absorbed by the paper as is 
possible from the hectog-aph block; the attractive 

(IW) 
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power exert'ised liy tlie. liectoi;rapli mass on tin' ink 
IS jusl as sti’diie as that exereised l>y the pajier, and, 
thend'ore, no I'lirtlier eojiies ean lie taken. 

fn oi'der to olitain oood lieetoeniph ink, two points 
must lie taken into eonsidei’ation--the eoionnno 
matter contained in the ink must he ver\ intense 
and ttie ink slnuild never altogether dry up as 
otherwise the mohility of the paitieles is pandysed. 
Therefore, for the product ion of these inks the strong¬ 
est colonrine matter is used; these are so-called 
aniline dyes (fnchsin, methyl violot.water-soinhie hi lie, 
iodide ereeii, ete.l, in the form of concentrated solu¬ 
tions to which f'Ivcerine is added in ordi'r to prevent 
di vine up of the ink. 

trlycerine incorporated with the liecloeraph ink 
not only serves to keep the characters soft, hilt also 
acts as a solvent for the colonrine matter itself, he- 
canse onl\ a few aniline coloiirine siihstances are 
directly soinhie in water, hut they easily dissolve m 
elycerine, partienlarly when it is wanned. , 

d'ht'i'efore. III the production ol liectoeraph inks, 
the best method is to place the W(‘ieheil-oul colonrine 
matter in a china mortar, poi^r over it the rei|uisite 
amount of plycerine, and im\ the colonrine matter 
with the e|yc(‘rine hy means of the pestle. After 
this has heen done for some time, so that no ei'ains 
are noticed m the mixture, the mortar is heated 
to oO'-Gl) (1. and therehy the colouritif^ matter is 
lironeht into thorough solution, as warm elyeerine 
dissolves far more of it. 

If aniline colonrine matter soluhle in water, for 
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instance water-soluble blue (alkali blue), is used, then 
to the thick Koliilion of the dye in t,dycei'ine so much 
water is added that a lii|uid results, the consistency 
of which is similar to that of a thick ink, and then 
the hectograph ink is ready. 

If an aniline dye, insoluble in water, is used, 
for instance methyl violet, tluai the thick liipiid 
solution in t;lycerine is diluted with water to the ex¬ 
tent that it becomes as thick as syrup, and so much 
alcohid is then added as is necessary to produce an 
ink of suitable consistency. An excess of alcoh -I 
should be avoided for tbe reason that inks contain¬ 
ing too much alcohol thicken so much in the process 
of writing;, owinc to the volatility of the alcohol, that 
it is not })ossihle to vvriti‘ fine characters with it. 

rRnscnii'TiONs l•■ol! Vvuiors Coi.m mm Hncroc.iui'ii 
Inks 

'I'Jnn hi lie inks : - 

Waler-soluhle blue . . . b* 

Glycerine , . . . 10 ,, 

Water ...... 50-100 „ 

Thosi' are made by simply warniinj,' the substances and 
stirring. 

Viohi lirrf(i(impll ink:- 
X 

Methyl violet 
Diluted acetic acid . 

Strong alcoliol 
Water .... 

Glycerine. 


10 g. 

5 

10 „ 
10 ,. 
0 . 
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Owitiff to the iicotie aciJ it contains, tliis ink spoils 
steel nihs and soon makes them hhmt ; a more 
suitable recipe tor violet ink is the followiiif':— 


1 !. 


Methyl violet 

. 10 g. 

•Mcohol 

. 10 

(iuiii .... 

. 10 

(ilvceniie 

. IT) „ 

Water .... 

. 70 „ 

.\11 the ingredients are placed m a long-necked 

glass llask, constantly shaken 

and warmeil for two 

hours up to about (iO ('..and then left to cool. ,\fter 

standing for some time the 
from the sediment. 

solution is poured off 

Hid ]i<'chHirii])h iiili : - 


Diamond riichsm . 

• . . !<• It. 

.Mcohol .... 

. 10 „ 

.\(5(‘tic acid , 


(iltceime 

. 10 „ 

Welei- .... 

. 70 „ 

'I'he method of preparation 
case of the violet ink Jk 

is the same as in the 

Another recipe is as follows 


Diamond I'lichsin . 

. . 10 g. 

.Mcohol .... 

. 10 „ 

(ilyceriiic 

. iO „ 

Water .... 

. 50 „ 


This prescription in particular results in inks which 
f,'iv(! a lart;c number of clear impressions. 

(ireen hectograph ink is produced in the same 
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inaniuir as tlie other inks deserihch, l)y adding water- 
Rolubh^ blue and picric acid to a Ikjuid composed of 
alcoliol, water, and elyccrinc. 

Grrt')i hcrtdifrdjih ini ;:— 


Water-solnhle blue 

. 10 g. 

Picric acid ..... 

• 10 

Alcohol (00 )icr cent) 

. do „ 

Glycerine ..... 

. 10 „ 

Water ...... 

. dO „ 

According to whether more or les 

s picric 


is used, a liebter or darker f^n'cii is obtained. 

Bhicl' hi'ctiujrapli ink :■— 

Niprosin or aniline black is insoluble in water. In 
order to produce a black bectoorapb ink, inetbyl 
\iolet and nif^riisin are ini.xed and tbiui tnaited with 
alcohol and {glycerine. A prescription which is re¬ 
commended is as follows :— 


Methyl violet . . , . fO t;. 

Nigrosin. 20 ,, 

Alcohol ....... 00 ,, 

Glycerine . . . . . dO ,, 

Gum.1 „ 


According to Jlucbbaister, black hectograph ink 
can be prepared in the following maimer : - 


Nigrosin 

Methylated spirits 
Glycerine 
Acetic acid 
Water . 


JOg. 
40 „ 
100 „ 
S „ 
500 „ 


The Hochster dye works recommend the follow¬ 
ing dyes for the preparation of hectograph inks :— 
11 
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Mc-'llul violet UM(1 crystal violet 
linlliaiit ttrecii aiid iiialacliite peeii 
J’uclisiii 
Vma.miii 

•_> CiirMNt, Inks 

('opMiift inks are tliiise inks whicli allow at least 
one Very clear copN to l»e taken ol' tin' ilocinnelit 
written witli tlieiii . lliesi' inks are inos||\ nseil in 
lilisiness, in those eases where only one eop\ of the 
ilocninent is needeil. 

The preparation of eopyinp inks has heeii looked 
upon its Very diltieiilt of aa'coinplislinient ; at the jire- 
sent nioiiK'iit, liowewr, such siieeessfnl attiaiipts have 
lu'en made that in a short time praetieally every 
ink eaii he transformed into a eopyine ink. \ 
eood eopyiii” ink should possess till' plopei t \ o| dryilio 
'lowly and when, after a time, a damp and porous 
slieet o| jiapi'i' is placed on the doennieiil, should so 
■solteii aoaiii tliat part of the ink is ahsorhed h\ the 
paper. 

I’ormi'rly. eopyine inks were made h\ iiii\iii” with 
the ink, extract o| loevvood aMil yrapi’ Mioar, two 
siihstanees with very sironp wiiter-attraetiii},' ijtial- 
ities. Tins hyeroseopie (pialily prevented entire 
dryilij; .if the eliaraeters, and therefore after a lime 
a pood copy of fhe writinp could he taken. 

Jty the application of plyeernie, the prodiietion of 
pood copy inp inks ha, heeii rendered a very simple 
matter, and every ink hy Ihe a.ddition of plyeerine 
can at oiiee lie turned into eopyinp ink. 'J'he amount 


For violet inks 
Fill preen inks 
For red inks 
For yellow inks 
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1 ) 1 ’ t,'lyewiiU) to ho used (lepeiids oti the (|uality ot 
the ink itself mid on the letielh ol time the ink is 
risjuiml to romuiii eapalile of copyinj,'. 

'I'he more plyeeriiie added to an ink tlie longer 
will the doennicnts remain damp, anil the eopyinp 
eapaeilv is of longer duration In order ijnickly to 
determine the reipiisite amount of olyeerine lor a 
partieiilar ink, it is advisahle to divide tlie ink into 
several eipiid parts—ahout a leaspoonful—the first 
part should he mixed with (i, the second with It), 
the third with 14 dro|)s of elyeerine, etc. W ith 
each of tliese samples a line should he written on 
the name piece of paper, and then after a time a copy 
sFoiild he taken of this sheet of paper The sample 
wliich results in the best copy is prepared in the 
rifflit proportion, and then the whole mass can he 
mixed with the e(|uivalent quantity of olyeerine. 


GiiVeiiiiiNr; (loi’ViNii Ink. 


Lofiwood extraet, 
Suljihato of iron 
Potassium cliroiiiate 
fiidico earinine 
(llyeeriiie 
Water 


mo 
4 „ 
1 

ti ,, 
10 „ 
oOO „ 


'Phis exeellent copyiiif,' ink may he prepared hv 
dissolving the lofiwood extraet at the same time 
with the sul])hate of iron and jiotassiiim ehromate 
in water, and mixiiif; with the solution the gly¬ 
cerine and indigo carmine. Glycerine, itself a liquid, 





lt>4 
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has only a slii;litly thickonint; effect on tlio ink ; tliis 
differs, therefore, iidvantaf>(‘Ously from other inks in 
that very fine characters can he writien witti it. as 
it is sufficiently thin. In spite of tliis (piality, 
copies can freipiently lie taken, as it penetrates 
very deep into the pa))ei' and remains damp for 
some time. 


OimiNo Ink .■Nccouni.M. to l!o'i'r(,i;i: 

Hiitteer’s composition for a eopynie ink is eiveii 
as follows :— 


fjOUWocHl cMracI.(it 

Soda.Iff „ 

I’oUssiuin chromate ... d „ 

Glycerine . . . . lit ., 

Gum . . . . Iff ,, 

Water.270 „ 


The logwood extract is dissolved at the same time 
as the soda in water, f,'lycerine and ftnni are added 
and, finally, potassium chromatij, dissolved in a verv 
little water (hotl, is added to the liipiid and stirred, 
and it can at once he taken into use. 

'I’his copyinjt ink is of such a capacity tliat we. 
were able witfiout usiiii; a pre.ss to take three copies 
of ttie original document simply hy pressure of the 
hand; in the copyin;,' press, that is under stronff 
pressure, another two f;ood copies were obtained. 
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Ijogwood ('(ii>\ino Ink. 


Extract of JjO},'woo<l .... 70 g. 

Vinegar.1 kg. 

Water.1 „ 

Sul|)liati' of iron.10 g. 

.Alum .20 „ 

(j\iiD.0.7 ,, 

Sugar . . . . . . . 00 „ 

Glycci'itic ...... 4-0 „ 

Logwood copying ink according to Biichhaistcr;— 

.50 patts of logwood extract 
0 „ oxalic acid 

do ,, alum, dissolved in 

1000 „ water (cold) and 

10 ,. glyceriue are added. 


It is loft to settle, lioded, and 00 parts of pyroxylin 
acid are added, and it is again clarified by settling. 


liiHMiNiinAM ('oi'viNo Ink. 


Solution of logwixid extract . 
Dextrin . . . . 

Alum . . . . 


050 g. 
30 „ 
33 „ 


Verdigris 
Oxalic acid 
Glyceriue 


0-20 

2 

7-21 


The addition of glycerine is incn'ased if the ink 
is to be used for copying after some time. 


Alufihlii’s Copvino Ink. 


For copying without the use of a copying press ;— 
Ten volumes of ordinary ink should he evaporated to 
six volumes and then over four volumes of glycerine 
should he added. By merely placing the copy paper 
thereon, the writing is copied, but very easily smears. 
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(;r.Y( KKINK AS \ S(>L\ KNT, 

'llli. |iiii|vi-t\ (if ciiMl) III ilissiilvc a 

luiii.lii'i' Ilf 'iiil&tum-c.'i winch arc niilv disMilvci] with 
ilillicii'lv olhcrwisc, rciiilcis the a|)|)licati()ii of c|yc,.|-. 
me Ilf f^rcat mm- m many trades As has already 
heeil mentliilled, when liesenhiiiy the (|Liahtles nf 
ylyeei’iiie, it pnssesses the pi'iijiertv iil dlssiilviije 
easily so-ealled aniline lives, which are iimstly nnly 
siihilile III siriine alciihiil, and this jirnperty tinds 
extensive ajijilieatmn in dye wnrhs as well as in 
prinline wairks. 

fl, fur instance, in printing wnrks aniline dves are 
til he used whieli are nnly dissnlved in alenhnl, certain 
(hllieulties. which are due tii Uie volatilitv nf the 
siilveni, must he overennie, as owiii” to the volatility 
Ilf alcohol the colour easily thickens, and then darker 
shades .esiilt than were orieinally intended, 

'I'liis drawhack can immediately he remedied, hy 
siilistniitiiie elyeerine for the alcohol as the solventof 
the aniline dye. In order to dissolve the colouring' 
matter, first of all a small aiiioiirit of olyee,'jne should 
he [loured over it in order to prevent the finely 
(Jht!) 
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cliviilod dy(' scattering as dust, so unpleasant in the 
ease Ilf vei'\ deep dyes, and the dye sliindd lie mixed 
with the plyeei ine tii an even paste. 'I'liis slniuld he 
stiiTed eiinslantly and as naieh elyeernie added as is 
necessary Im-lfeet the soluluin, anil then this siihitiiin 
can hv stirriny lie intimately inixeil witli the thieli- 
eninu siihslance whether dextrin, t<um siilution, 
trat,'a,eanth miiedaee, ele., which is used fur the prii- 
diietlon (if the enlnur, and a |)rintine eiiliiur results 
wliieh in additien to the advantage iif romaininp the 
same iiii dryni.e, neither dries iinr eruiiihles, and eli- 
ahles the prilitine iif the Jiartieiilar dye iill theti. siie 
to he aeeiim[ihshed with eroat facility. 

I’l'eseriptiiins in eonneetiuii with colour jirintinp, 
eonsistine of dissolved aniline dyes, are very nu- 
nierotis and vary aeeordinp to the shade of colour one 
wishes to ohiain, .\n example of aniline |)mk is 
the following ;— 


1 . 


Fuchsin 


O ld kft. 

(i!\C(‘niu‘ 


100 „ 

\Vut.‘r 


1-00 „ 

(iimnin lual'iouin . 


0-84 „ 


11. 


Aliminin 


IhuO ktj. 

Water . 


:i dO „ 


In dyoinfi works in which either yams or already 
tinislied textures arc to h(> dyed with aniline, dyes, 
the dye is hroueht into solution by hoilinp with 
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alcoliol, and tlit‘se solutions an> used for dyein}* in 
suitable dilution. 

Gl.YCKIfl.M': I'OI! 'JlIK KxTll.\("noN OV f’KKl.'U.MICS. 

.4 very iniportant apidication of filycerinc is in 
(drtainint; certain subslanees used in perfumery; 
the most important inereilients in perfumery are, as 
is well known, the essential oiks found in sweet- 
smcllin;' plants. The ijuantities of ethereal oils 
found in plants are so small in the ease of the most 
valuable, and the se[iaration of them aeeompanied 
with so many dillleultles, that these oils helone to 
the most e.yjiensive siihstances known. Although 
certain plants containing these ethereal oils are e.\- 
teiisively eiiltivateil in eertaiii districts (for instance 
III the south ol France, in the siirroiiiidinf,'s of ('aniies, 
Nice, etc.I, the demand lor <4011111110 elliereal oils 
(viidet, mignonette oil, orange dower oil, acacia 
fariie.siana oil, etc.) obtained from flowers is so f<reat 
that the exceedine'ly InYli prices which are asked for 
those oils are still rising. 

(Tlycerine is an e.xcellent means of obtaining 
sweet-smelling siihstaiiees fronf blossoms of the most 
varied kinds, and jiarticiilar stress should liere he laid 
on the fact that glycerine is eminently adapted for 
the e.xtraetion of all sweet-Hinelling substances from 
parts of plants wheth(<r flowers, roots, wood, or fruit 
peels, heeause it is a solvent for all these perfumes. 

Tht- method used for the e.xtraetion of perfumes 
froth flowers by moans of glycerine consists in the 
following:— 
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The blossoms atv collected iti ii I'n^sh condition, and 
any faction, leaf-like parts naiioved as f;u' as possible; 
they are then placed in a, vessel and concentrated 
{'lycerine is poured over them. With ref,'<ard to the 
kind of olyceriiie to be used for this |)iir))ose, the 
greatest attention must be paid to tlie fact that only 
such glycerine is used which on careful e.xamiiiation 
is proved to be absolutely free from any odour. 

The kind of vessels used for tliis e.xtraction pro¬ 
cess by means of jjlycerine depends upon the scale 
of the work ; on a small scale, pot-shaped vessels of 
good stoneware are used, and for the treatment of 
large quantities of [lowers, wooden vats of corre¬ 
sponding size, the interior of which has been coated 
with paraliiii, are used. 

The parallining of the wooden vi'ssels is accom¬ 
plished ill the following manner: After the vessel has 
stood for some da.ys in a dry room, the interior is 
coated with melted pafaliin which lias been heated 
to 150 " t!., and this coating is repeated for so long as 
the wood will still absorb paralliii. Ify this means 
the wood is protected against the penetration of any 
liquids, and vessels treated in tins manner can easily 
be cleaned by washing and brushing with warm 
water. 

It should be observed m this eonneetioii that when 
it is a question of parallining wooden vessels for the 
purpose under discussion, great care should be taken 
that only an absolutely pure and, in particular, 
odourless paraffin is used for impregnation as, other¬ 
wise, the smell attaching to inferior paraffin may be 
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imparted tn the wood. 'I'lu' llou'ers m the Vessel 
are covered with wooden co\ers piei’Ced with holes; 
these are Ijehtly weioheil down with a. stone, and s(j 
nnich olycernie poin-ed into the vessid until it rises 
a lew eelitlinetres aho\e the eo\er. As the llowefs 
contain a yood deal ol water, the olyeerine is strono|\ 
diluted h\ the wati'r ahsorhed I'loin these tiovvers, 
and the veoetahle suhstance contracts. 

'I'hts placine ol tresh tlowei's into the vessel con¬ 
tinues I'or as loiio ,is there is a sipiply ol them ; on 
addine fresh lots the wooden co\er is removed, and 
tile fresh flowers are evenly distrihnied on those 
already in the \essel. the cover is replaced aoain, 
and so milch e|\eerine added until aftaiii it stands 
some centimetres aho\e the cover. 

When the Vessel is full, it can remain staiidiiift 
until the further vvoikis proceeded with, the portions 
ol the fila.nt heino perlecllv fireserved hv the ”lycerme 
and decomposition is not likely to set in. 'I’lie time 
iii'cessary for complide e.xtractioii of the sweet-smell- 
nie siihstances from the flowers hy means of e|y. 
ceriiie ainomits to a few days, ami, acccirdinely, a 
vvi'ck allei the last lot of 1'resh flowers has heen 
(ilaced in the Vessel, the el^eerine can he treated. 

To tills mid, ,i VM.odeii cock fixed at the hotlom of 
the vat IS epeiied and remains open for as lone as 
Iflycerine flovvs out ; if stoneware vessels are heint; 
used, these are turned iifiside down and the jfly- 
cerine I rickles out. This glycerine smells very stroiiffly 
of the plant suhstance which was soaked in the vessel, 
and IS also dyed with the colourine matter ahsorhed 
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fnmi flic llown-K, iuid cami'S luviiy will) it S)iiiill 
|)iirti(:lcs i)f till' |ii'tills, etc. 

Ill iinli'i' to iilitaiii a clrar soliilinii, tins fflyccniic 
wliu'li liiius mil (i! till' M'sscis is lilti'ivil llii'mi}|li a 
tliic.kiv woM'ii I'ldtli into llio vcssol doslinoil lor its 
rocoplioii. 'I'lir |tiii’tn-los iriiiaiiiiiio m tlio I'xtriu-tion 
vessels eoiitain eonsideinlile i|iiiilit;lies ol' e|ycei'ine 
winch can he iditaiiied hy |iiessiire. To this end 
the pap-hke muss is poured into a suck of very 
Stroup and thick fextiire, it is tiphtly tied, and thor- 
ouplily )iress"d lu a |io\ver!'iil spindle press. 'I'he 
liquid which is pressed out of these sacks is as a rule 
more Aeeply d\ed tiiiiii that wliieli tlows out volnn- 
tarily and is also liltered. 

(In tilterinp the plyeeniie eoiitaiiiinp these )ievfiiines 
111 solution, care must he taken that the work pro- 
'■eeds as rapidly as possihle, as the air has an injurious 
efi'cct on the aroma of tin' essential oils; therefore, 
once the work is coniiiieiiced it should he carried 
tliroiieh without interruption to tlie end. 

The deal'solution of these extra.cted siihstances ill 
elycerinc can then at once he used tor the production 
of certain articles of perfiinierv; if, for instance, a 
siiitahle quantity theri'of is mi.xed with a thoroughly 
neutral fat, a pomade is at once obtained which lias 
the odour of the treated Howem in all their freshness; 
if soap, which has been cut into shavines, is ini.xed 
with this plycerme, and this mixture is milled by 
means of the well-known niixine apparatus, the re¬ 
sult of this simple work is that some of the finest 
toilet soajis with exipiisile aroma are obtained. 
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lly !i ciiivfiil addition of water to this jierfume 
solution in oly(;(!rin(', the former ean he diluted to a 
certain extent, witlioiit the liipiid losing anythin^ of 
its clearness ; lint if this addition of water eiies he- 
yond a certain extent the liquid coniniences to opalesce 
and on addine more water hecomcs sometimes ijuite 
inndd> ; the essential oils and otlier suhstanccs which 
are extracted from the flowers are oidy soluble in a 
liijuid which contains a certain quantity of glycerine, 
and are therefore separated when too much water is 
added. 

Solutions of aromatic suhstanccs in glycerine, 
diluted with water to a point ap]iroachinn that at 
which turhidity sets in. still retain thi' fresh smell of 
the llowcrs and can he used for vciy line toilet 
washing; water. In order to proceed further with 
the dilution than is possihlc. with water alone, as 
soon as the turhidity point is reached, stroni,dy diluted 
methylated spirits at JD-fo per cent, wliich must he 
free from fusel oil, is added and tliis prevents 
.separation of the os.sential oils. 

Jfut in many cases it is a question of ohtaininff 
these aromatic siihstances in an absolutely {)ure state, 
and in this connection the f^lycerine solutions are 
treated in the following; manner:— 

The clycerine which has lieen drawn off from tlie 
flowers and filtered is placed in laroe ela.ss bottles, 
closed with corks which are most carefully fitted into 
the necks of the bottles. Ifelore the, f'lycerine is 
placed Ill these bottles, so much pure ben/.ol is placed 
in them until they are filled with it to about one 
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quiivt(>r ()[ tlicir voluiiK^ anil thnn so nmcli f^lytorinc 
is poured in until they are three ijnarlers filled. It 
is of importance that the benzol should be poured in 
the bottles before the f,'lycerine so that these bottles 
should he filled with the vapour of the benzol, and 
on addino the olycorine the Greater part of the air 
winch was contained in the bottle is forced out by 
the benzol. 

After the bottles have been closed, they are well 
sbaken, so that the ^dyeeritie mixes with the benzol, 
and this shaking is repeated daily severid times. 
Alter several days the tfi'eater part of the aromalic 
.substance has been dissolved in the benzol which 
floi'ts on the glycerine (insoluble in benzol) ; the 
filycerine, however, obstinatnly retains paid of the 
aromatic substances, which cannot be extracted (‘ven 
by repeated treatment with benzol. 

The solution of aromatic substances in benzol 
is separated by |)Ourin}' off from the glycerine, placing 
it in a distilling apparatus, and heating to the boiling- 
point of the benzol, when the latter distils over and 
the aromatic, substances remain in the distilling 
apparatus. 1’hey still contain traces of benzol and 
these are removed by introducing a stream of car¬ 
bonic acid divided into very fine Jets, which carries 
away the traces of benzol in the form of vapour and 
leaves the aromatic substances quite pure. 

In this manner aromatic substances can be ob¬ 
tained from hyacinths, violets, lilies of the valley and 
certain sweet 'imelling orchids of our woods, raignoii- 
ette, roses, etc., in short, the most exquisite aro- 
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iiiiitK' Milistiiiu-es III Ihr Jiliint worlil can In' nlitaincil, 
anil fill' tills l•('aslll) ;jlyccniu‘ ilcscrvcs the ciinsulrraliiin 
of all those intcvcstcil in the pi-oiluclinn of |)c|■lnnll•s 
ami pai'ticularly in ohtaninip csscniial oils lioni fresh 
flowers. It is a laet, howcvei', that thl-^ process 
which, miller certain circiinistancc'-, is so hiylily to he 
reconiiiieiiilcil, is liariliy resiiilrh In at all in practice. 

(il.M I.III.M. I si'.li l\ Mil I'm l'\l: \'l lo\ III 

CllsMI I II .s 

Ainoiiy' I he 111 11 111 roils preparat mns sold to l he pi i hi ic 
iliiiler the iiaiiic of “ heaiitiliers " or cnsiiictics h\ per- 
liiiiicry iiiaiinlactiiri rs, elxl•la•llle raiihs as one ol th(' 
first, as, il properly a|i[iheil, it possesses the ijiiality of 
imjiartnic to the shin lirilliaiice, softness, and delicate 
colour. 

The |iroper iiiethod of applicatiiiii ol e|vcernie in 
connection wilh the cate of the sh n is not in a cnii- 
centrated form, hiil (Idntcd with a snitahlc ipianlity 
of water. If concentrated plycernie is liroupht in 
contact with jiarts ol the hody which are covered 
with delicate skill lor ini<tance, the lips or Hiieer 
tips, there is immediately a sironp sensation ol 
warmth due to ahsorption hy elyi-iaane of the water 
in the skin. 

]»y the sudden ahsorjition of this water, the skin is 
easily mjnred, the soft cells tormiiip the tissue of the 
II]) skin arc killed, they shrink and peid off as soon as 
lu fresh layer of skin is formed iiiidcrneath. As, 
therefore, hy the application of concentrated ply- 
ccrinc thy skin is not preserved lint so to say 
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“killed," tViis pi-e|)ariiti(iii sliuidil iilvviiyK lie diluted 
Willi water lielore upplieatKin. 

Most astonisliiiie is the aeticm ol ^dyeenne on a 
skin which has hoeii stroiiely tanned hy the sun ; 
whereas it would otherwise take several weeks hel'ore 
a skin tanned hy the sun is hleached auain, the appli¬ 
cation of e|yi-erine hleaehes it in a lew days. 

The aetmn of ;,dyeeriiie in most eases is easily 
explained h\ i(s wonderful solvent action on the 
most varied suhstances. This tannine of ifu. skin hy 
till’ rays of the sun is to he aserihed to a deposit of 
colouring matter in certain eidls of the skin. If 
clyeeiiiie is riihhed into the skin, it penetrates very 
de p into the tissues and dissolves thi' eolourni}:; 
matter, hy siihseijneiit waslnne, the elyeenne ah- 
sorlied hy the skin is removed for the oreater part, 
and at the sanii' time the dissolved eoloiiritie matter 
is washed away, so that in a short lime the skin is 
hleached again. 

(Tlyeernie for cosmetic purposes can he [ireiiared 
in various manners and made aromatic hv mixing it, 
for instance, with nrange-llower wat.er, or with water 
and can de Cologne, etc.; or also hy mixing glyeorine 
with aromatic flowers m the same way as has been 
descrihod in the fireceding section. All these addi¬ 
tions arc of no cosmetic value, this is to he attrihuted 
to glycerine alone: aromatic suhstances merely 
render the application of glyceriiu' more iilcasaiit. 

As glycerine removes the (■oloiiriiig matter due to 
the action of the sun’s rays, so it can also roiiiedv 
certain blemishes of the skin which are also due to 
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di'positH of colourini' iiwtti'V, as, for instanw'. moles 
and freckles, and if it does not remove them alto¬ 
gether, at any rate they ar<' dimmislu’d, as elyeevine is 
a solvent for these colouring matters. 

.\n alri'ady clear and delicate skin is enhanced 
1)1 th as to freshness and smoothness by the applica¬ 
tion of I'lyceriiie, a phenomenon which can he 
e.vplaiiied hy the fact that the cells of the outer skin 
attain a hieher decree of transparency o\\ in” to the 
action of the olyeeriiie, and the faint pink of those 
parts under the, u))per skin is made more distinct. 

l'’or the softeiiine of and rapid removal of horny 
siihsiances m the skin, such as, for instance, are 
formed on hands owine to some unusual work, f,'ly- 
ceriiie is eminently suitable, as after repeated rubbiiiff 
of these thick horny cells of which these distifiure- 
ments are formed, much elycerinc is ahsorbed, and 
consequently they become so soft that hy scraping 
them with a file made of sharks' skin or with a 
hlunt knife, tlie greater part of this horny substance 
can be removed. 

Diluted f^lvcerini' is excellent for the hair and skin. 
Some peo))le complain a great deal of dandruff, which 
IS to be attributed to the dying of the upper layer of 
the skin. By washing the head with diluted glycerine 
this drawback is remedied in the case of many 
people, as owing to the water-attracting and softening 
action of glycerine, this peeling off of the upper skin 
i.s prevented. 

Wo now give a number of prescriptions for the 
preparation of various articles of toilet in which 
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glycerine plays an important rtJe,. Headers who 
may care to interest themselves further in the sub¬ 
ject should rewl the work on •< Cosmetics ” by T, 
Holler, published by Scott, (Ireenwood, & Son, 
London. 

(i liYCKUINK KmULSIONS. 

A. Glycerine Cn-ams:— 

Cxlyceriiie. 200 g. 

Almond oil. 400 „ 

Hose-water. 350 „ 

Spei-maceti. 100 ,, 

Kose oil. 4 „ 

Wax. 32 „ 

Way and spermaceti are melted at a gentle heat, 
first of all the almond oil is added, then the glycerine 
mixed with the rose-water, and finally rose oil, which 
can be replaced by some other sweet-smelhng oil or 
compound perfume. If the preparation is to be used 
in the summer, it is as well to increase the wax by 
half, for this imparts more consistency to the whole 
mass. 

B. Glycerine jelly:— 


Clycerini! . 

. . . . 1kg. 

Almond oil 

. . . . 3 „■ 

Soap . 

. 150 g. 

Orange oil 

. . . . 10 „ 

Oil of thyme 

. . . . 20 „ 


Soap is mixed with glycerine, then gradually the 
oil and finally the arotnatic substances are added. 

12 
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lilil'ITi.l'.M.SS III 'III]'. ll.Mli, 


(ilxCl'lllH' 

. 2 ft. 

^V^Ll(‘r ..... 

. 1 1 

Kose-walcr 

. 1 

Colour ])alc lud ■with cochnical. 

K vroD! ];M. 

Wheat Hour 

2 ke 

•Mnionil jiastf 

od 

Oriis root . 

. 0 :i „ 

Ksseiice oi rose . 

or, 1. 

(iheerine 

0 2 „ 

are iiii.M'il (ii a ])aste, ihliiteil willi 

water, anil then 

apjilied to the skin. 

JYitc (IK Miisr (lor a hand wa'^il) : 

- 

I'owdoH'd wliitf- soa|) 

. 1 kfi 

Omjs )tk)L .... 

0 2u „ 

Slaruh nioal 

ir>f) „ 

Oil of h inon 

20 

Nuroli oil 

. to 

of musk 

. OOh 1. 

(i!\c<‘rinu 

1 

(MO „ 

Botl until it forms an ovcai paste, 

then (ill into tint 

piireelain jars. 

luiii iiii.r nuillKiruh’s 

|e|vrernie can- 

thaniles water) : - 

,'\innioiii;t jivia /e/He/u, . 

. 100 K. 

Tincture ol eanlliiuiilus 

. 100 „ 

Itoseiiiary wiirei . . . . 

H 1. 

(Jlycerine , . . . . 

. OOOr. 

Ihise oil . . . . . 

20 „ 
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The tincfiirc of ciuilhiiridcs is prepiu'ed liy di- 
•'>() p. of powdcn-d Spatiisli lly {Li/tht- 
rrsslcdliirui) with 1 1. of strollo alcidiol. Tlio caustic 
aiunioiiia has the saiiic cli'anm^' and dcorcasino ac¬ 
tion as potassium carlionatc ; glycerine imparts to the 
liair softness and suppleness. 'I'lie whole composi¬ 
tion is very well comhiued, ina.^mmdi as it has a 
cleansing; elTect on the hair and at the same time 
imparts softness. 

Preparations whieli have been in use for years are 
glycerine jellies. 'I'liese have the advantage iver 
lanoliiu that they are inori' economical, lint on the 
'•tliir hand possess the drawback of not being so 
i|inckly absorbed. I‘',lther tubes or glasses are Idled 
with tln.'se jm parations ; in any case the latter are 
preferred as they are more easy to manipulate. 

A good )irescri|)tioii for these glyceriiu'jellies is as 
follows 

Finest white tragacaiitli powder . dO g. d,inijied with 

Alcohol.100 „ and 

(llyceriiie ..... ‘iOO ,, 

and thoroughly shaken ; then quickly mixed with 
(lot) g. of water (warmed and distilled) and again 
shaken. Immediately a transiiareiit jelly is formed 
which can at once be bottled. 

(-tnVCKHINK t'liKAMS. 

A. Glycerine cream :— 

Almond oil.1 kg. 

Wa.x.70 g. 

Spermaceti . . . . . 70 „ 
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(rl\e(!nnt‘.2(10 H- 

I’lci'Hiimol oil .... . 20 ,, 

rjeiiioiioO . . . . . 20 „ 

(ifianiiiin oil . . . . 20 „ 

Nci'oli oil . . . . .10 ,, 

< lilllKlIllOU (111 . . . . 10 ,, 

Rose-water ■ ... oOO 

I’l. (ilyceriiie eolil ereiuii ; - 

.Miiioiid oil . . . 1 ke. 

Wax . . . I;t0 e. 

Spemiaceli ..... lOO „ 

(ihoefiiie ...... 200 ,, 

Rose ml . . . . 10 ,, 

(livet. 2 „ 


rill.I'M! III'' H.MI! I’li'I'lliiI.IOM. 

|•';l|■ tile pi'epai'aliiiii of liiiir petroleiliu llie follow¬ 
ing |)i'esc,n|ition IS eivcii ■ - 


Best ]ieli'i)leiuii (.\iiieiifsiii Kaiser oil) . •') ke. 

Tiiiclure of nellies (olitaiiied from 2 k". 
of nel.lli’ root. 7 ke. of aljioliol, and 2 
k" of distilled water) . . . 10 „ 

(llyeerine . . . 0 ,, 

.Mcoliol . . 4H „ 

flistilled water ..... dO „ 
Kssential oil lor iiertinnin” . . . 2 ,, 


Tlic pelroleuin wliicli Inis provioiisly lieen por- 
fmuod is mixed witli alcohol at (Hi jier cent, and both 
aril heated almost to hoiliiio temperature in order to 
obtain thoroiif^h mixin;,' and solntion. .\fter this, 
distilled water is added to the solution and the 
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ri'luammf; in;,nc'ilii!nts arc a<l(li«l iti tlic. proper 
order. 

Hair petrolciiiii cITcc.ts I.Ik' solution of tlic fatty 
substances of the, hair, and also loosens the thrown- 
olT epidcrinis in the form of dandruff, and imparts to 
the hair hrillianco and suppleness. 
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vuimrs \i‘i’ij('\Ti(iNs III' iii.vi'KiiiNi;. 

i si;ii i.\ i iii M wi i w ni' S(i\i' 

SlIM's whll ll lll'c pri'llnl'nl ilrcnrdlli;^ In tllr hM pl'n- 
<•|•w^ i-iintain mily vci v liltlr yl>i’i riiu:, llir iiiaiiiilaii- 
tiirr III tlii'M' Mia|N iciinl hna|i''i i'' ar('iiMi|iii'-iii'il li\ 
sapiinil'yiiiy'llm lat witli iyc pri‘\ lllll^i\ nlilaiiii'il I'i'umi 
wiiiiil a'llics ipiila^li Im'.i, anil Ihr snap mi Imiuril is 
by Hill ailililinii III niiikiiiL; sail ll•all^lll|■|lll■ll intn smla 
snap, anil this, by aililiiiy'an ii\ccssi>f rnnkiny sail, is 
srparatril (salti'il nut). 

In Ibis ini'lbiiil n| nianurai-liiiT iirail) all ihr r|\. 
crrinr wlnrb rrsnlts I'riiin t,br liri-ninpiisiliiin nf Ibr 
fill t,'ors into tile lyr unilrrii^ralli, aial mrn imw is 
iiltrii lliriiwn away anil imt usril 'I'brsr snafis 
wbic.li in strai'ir ai-iil inannlarlni'irs air nbljiinril by 
Kiipiinifiriitioti Ilf till' iiirlr aciil with snila lyr cniilain 
no ulyrrrinr on arriuint of Ibr inrtbnil nf prrpat’a- 
linn. 

Siller soap lias brrn inailr by ilirrct, sapimilira- 
tmii nf fat with ronerntralrii soda lyr, it lias brrn 
piisttihic to impart In it, in spitr nf Ibr IiikIi rmitriits 
of w'atrr, a sufiicuilitilrttrrrnf liariinr.ss, anil tlirrrfnre 
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Uui whdio siiltirid nut piDuess uun lie dispcnst'd witli, 
l)y iKiilni'; the hou.p in llu' xt'sstd (or so ({int; until a 
Kanipl(! on coolmp sliows suHiciPiit c.onsistuncy. 

Soaps nuulc in this nianncr contain the total 
amount ot f,dycorinc m the (at orioinuHy used, and, 
thtTcl'oro, lia\i! a hcantilyni” cllcct on the skin, Ix'- 
c.ausc tlie, plyccnnc contained in tiie soap easily 
penetrates into tlie (issue ot the skin and mijiarts to it 
softness and suppleness. 

If to an ordinary soa|i (tallow curd soapt t;iycerine 
is added and the soap melted willi this, the result is 
a Jiroduet, which, as repa.rds siiltahilitv for toilet pur¬ 
poses, has a distinct advantage ovi'r ordinary curd 
•oaps. A certain (|uantity of clycerine in a soiqi 
reildei’K it eaisily soluhle in water and lierehy causes 
a pood lather, ami, turtlieniiore, imparts to the soa]) 
a nice transparent apiiearane.e. 

As is already known, plycerine soaps can now 
lie ohtaiiied ipiite cheaply, they arc ijinte transparent, 
and look almost like yellow plass, and also have the 
(piality of makiiip a pood lather. 

Belore, plycerinc was applied in soap-makinp, 
transparent .soaps could only he obtained by dissolv- 
inp |ierfectly dry .snajis in aleoliol, and the alcohol 
was then di.stillcd from the soap. These soaps wore 
certainly very transparmit, lint on acemmt of the 
small porc.entapc ot water eontaiiied, were only dis¬ 
solved with diffienlty and, therefore, hardly suitable 
for toilet purposes, and moreover - - owinp to the 
troublesome preparation—could only be ohtaine-d at 
fairly high prices. 



(lliVCKIUNK 


IW 

Now hardly any transpai'cnt soaps aro niado.in 
this manner, l)nt for tliis ])urpose olycerine is ex¬ 
clusively used, which also possesses the advantage 
that hy disaolvinf^ the coloiirino matter in the tjly- 
e.erine it imparts nice colours to the transparent 
•soap. 

If to heated j'lyeorine. whiidi has heen diluted with 
ahout one third of its volume of water, as much linelv 
cut soap is addcil as can hedissohe.il therein, without 
the mass on eoolino heconiinj,' hard, a product is the 
result which in the trade is known under the nanio 
of “ rjiipnd (ilyeerine Soap " or “ (jlyeenne ('ream" 
and, coloured and scented in various manners, forms 
a very valualde. toilet adjunct. 

If m the process of soap niakino pure f^lycerine 
is replaced hy a olyccrine which contains dilferent 
medicinal substances in solution, then in this in,armor 
soaps can he ohtained which can lie desiomited <as 
eosmetic-mcdiciiial soaps as they hcautify the skin 
and al.so luit medicinally. 

The solvent action of f'lyecriiio on .scents and 
colouring ni.atters can ho made use of hy dissolving 
these suhstances in suitable (|uantities in the glycer¬ 
ine, and merely combining this solution with soaji. 
In order, however, to obtain the liettcr (piality 
glycerine soaps, there is a special jirocess, and this is 
carried out either hy adding and stirring the apjiro- 
priate quantity of glycerine and sugar solution into the 
soap after it has heen boiled and tlien letting it cool 
in ihoulds, or hy melting ready-made soap and adding 
glycerine, or, finally, by preparing a solution of 
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soap inalcoliol, tiiixin^; this with fjiyceriiic, and tlicii 
distilliiif,' off alooliol. 

Acoordinp to llio first proc.oss, soaps of alabaster- 
liko appoaranco can l)o olitaincd; if the second 
Jiiethod is nsorted to, soaps arc made the trans¬ 
parency of which is similar to that of a dimmed fjiass; 
witfi the, latter, however, and thi' exercise of care, 
such soai)s can he made which are perfectly trans- 
])are.ni, and if no colourint; matter is added they have 
the a])pearance of yellow jjlass. 

ft is imfortiinately impossible to discuss in detail 
in this work, which is dedicated to the application 
and properties of j];lycerine, the, very extensive, and 
’1! pirtant application of {jlycerine to toilet soap mann- 
facture. Those who arc intere.sted in this subject 
and would like further details should read the 
work on “Soaps” by G. IT. Hurst, puhlishcd 
by Scott, Greenwood A Son, laindon. Here wi! can 
only f;ive a few indications as to the jirodiuffion of 
sdycerine soaps. 

If it is inti'iided to make plycoriiu> soaps by direct 
saponification—crutidiinp'—then the lilliiiRsubstanccs, 
glycerine and sugar, should be addial to the soap 
mass immediately after saponification. 

The production of soap by direct stirring with 
glycerine has been modified, in such a manner that 
a soap is obtained which is filled, coloured, and scented 
and further has a very high degree of transparency. 
The process used is the following:— 
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Kcliiifil tallow . .HO kf?- 

CooniHit oil ... . . 40 ,, 

I Ion’s I ij (l ... . . HO ,, 

Soda, lyi.' 10" 111’' . . . 00 ,, 

I’otash lyo 10 IV- . . . 10 „ 

(ihcoi'ioo OS ... . 00 ,, 


'riio lioilor' 111 wliioli till' pi’oiliiclioii III’ the soup 
tiikos places IS ocnenilly a fairly sliallou one and pro- 
viik'il willi a sliiTinn doviei'. Mnive the pan there 
is a cask eontahnno (he ly<': Ihroiioh a o]ass pipe 
which hv nieaiis of a nihher (nhc is fastened to the 
cock ol the cask, the lye can oi'adiially he admitted 
t.o the contents of the |)an The olycerine is in a 
lead vc.ssel which stands rather hiydi a,nd which also 
must he supplied with a cock and class fiipe. 

k'or the jiroduetion of fine eolonred and liit,dily 
franspartmt soaps, il is ahsohitelv necessary to use 
very ))nrc raw materials : in the ease under discussion 
il is sti'oncly recommended to use the ly(‘ ohtaiiied 
hy means of lime, not that prepared from wood ashes 
hut that from [iolash,a.s lye ohtaiiied from wood ashes 
is ci'iierally of a faiily dark eoloiir. Skill is needed 
in dissolving the potash ; {generally one and a half 
times its weicht in water is poured over it, and for 
this purpose very eold water is used. In Uiis the 
potassium eaihonate only is prineipally dissolved, as 
tile I'oreiftn salts remain midissolved. d'lie solution 
is separated from the deposit, diluted sullieiently with 
water, mid rendered eaustie- with lime. 

. Hetore proceedintt to tfio real saponification the 
iui.\ed lyes tire placed in the cask and the f;lycerine 
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iir its nTdiviir. 'I'lic (■(iliiuritij; iiialliirs ti) lie used 
arc a( iiiioc dissolvi'd iii tlic clycci'iiic (for flic case 
III (jiiestioii soiiilile eoloiirilif; iiia.tter must lie used, as 
liy iisiii” niiii-soliilile ecilonriiie matter the soaps will 
not lie transparent), and to the elyeerme is addl'd 
the aromatic siihstance for seeiiline the soafi. 

Ill order that the mixture of the solution of 
eolouriiio matter and aroniafie suhstaiices with the 
elyeerme should he Ihorouyh, part of the olyeerine 
IS placed 111 a china, howl, heated up to ahoiit lit) - 
Isl) a.nd the eolourui,i; matter rfiichsiiie red, met.hyl 
violet, iodide oi’cen, etc.) m solid form is added; 
hy slirrine with a pestle it is spr ad Ihroiieli the 
liiinid, and solution follows in a very short lime. 
Aft.er the y'lyeerine has cooled aeain, the aromatic 
suhstaiices are a,dded, and the liipiid poured into the 
elyeerme receiver 'The dish is rinsed out with 
elycerine and the solution in the y;lycerine receiver 
IS stirred with a ydass rod and mixed with the 

remaimne elycerine. 

'I’lien so much lye is placed in the pan that it 
stands ahout a hand hiydi, and it is heated to ahoiit 
Kllf when the fat is added, and hy the movement 
of the stirriiie device it melts on the hot lii|uid. 
Wdien all the fat is melted, all the lye. is poured in in 
a thin stream and constantly stiiTod, and this heatine 
and stirriiio are eimlmued for so loiio until the soap 
shows the reipiisite (piality. If too thick, owine to 
stront; evaporation of the water, this can he remedied 
hy addiii” and stirriny; in the necessary (piantity «f 
hot water. 
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The soup still under the priKiessofstirrin” is iillowed 
to cool as much as possihlo without it thicheuin;:;, 
and then the f’l3'cerinc, that is the solution of colour- 
ing matter and perfume in f'lyccrine, is slowly poured 
ill and mixed with the soaji hy constant stirrin". 
The w'hole W'ork is easy of accomplishment, if care is 
taken that the stirrmf'apparatus niovi's easily and is 
in j'ood working order, as otherwise constant stirrinf,' 
is certainly a very tirini,' procciss. 

The soap, now finished, is placial in laike moulds 
and in these left to cool slowly. The longer tluM-ool- 
inj,f takes place the more trans])ai'ent will tiie soap 
ho; as these soapsconlam dissolved substances only, 
there is no reason to fear separation of the colourinf^ 
matter, and the finished cake of soap has an even 
afipoaranco. 

If ('lycenne soap is to i>e made hv reineltiiifj;, first 
of all water is placed in the pan, this is heated, the 
pie ces of soap are added, mixed hy stirriii},' with the 
water, and as regards the addition of filycorine, colour¬ 
ing, and aromatic, suhstances, the same process is 
followed as above described. 

rROTlIU'TION OF TjiANSI'.MIUNT (fnVCKIllNU SoAl'S. 

Ordinary soaps are not tranisparent, or only faintly 
so, as the sodium salts of the fatty aoids are ])resent 
in a cry.stailir.ed state, and the crystals reflect the 
light in different directions. Snow which comsists of 
colomdess ice crystals appears white and non-trans¬ 
parent as the surfaces of the. crystals reflect the light 
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in all (limiiions. Just the samp tliinf' occurs with 
soap crystals. 

Know Kixhh'ii in watc'r is very transparent be¬ 
cause the wat('r in the, spaces he.twoen the, crystals 
alter the liftht I'ei'ractint; conditions. It to a soap 
!it,dit nd'ractiiif,' e|y(.,,.vine is added, something similar 
takes place as when soaking snow in water, and the, 
result is that glycerine' soaps have a v(‘ry transparent 
appearanc(x 

Perl'ectly transparent glass-like soap can only he 
obtaiiKid if the soap is not crystallized hut amorphous, 
and this can oidy he (ditained hy adding to the soap 
methylated spirits, glycerine, and sugar. 

As soaps made in this manner are very hard and 
also require a long time, to dissolve in water and 
make a lather, it is advisable from the outset to use a 
softer soap. If, however, transparent soaps are filled 
with glycerine as is now almost always the case, 
and large (juantities of glycerine used, then this cir¬ 
cumstance is k'ss significant, as glycerine already 
makes the soap softer and, being itself a substance 
easily dissolved in wati'r, increases the solubility 
of the soap. 

The soap is cut into shavings by a planing ma¬ 
chine ; in this case, however, it is necessary to use 
a mill which gives very fine shavings, not thicker 
than a sheet of writing paper. These shavings are 
sjiread out in thin layers on linen stretched out on a 
frame and then thoroughly dried in a drying room. 
The drying jirocess must continue until the, shavings 
crumble to dust on being pressed between the lingers. 
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which call he tiikcJi an a ])r()(if tliat the soap is al>- 
soluti'ly fi't'c IVoiii water. 

']'lie fli V shavings are llieii taken from the dryiiij;- 
room and plaia^d in the ri'tort of a distiliin^' ajiparatiis, 
the liea,d of the latter is fi.xeil on aiuf ltd pel' cent 
alcohol poured into the retort. 'The stirriiij; device 
of the distilline apparatus is set in motion, and the 
contents of the retort slowly heated until it hoils, 
when lliesoap is dissolved in the alcohol into a ])aste- 
like mass The evaporating aholiol is condeiisi'd in 
till' eoolinecoil of the dislilline apparatus and caught 
111 a hottle placed hefore the o(ienme (d’ tlie cod. 

As soon as it is certain that all the soap has heeli 
dissolved, the e|\cerine mixed with the coloiiriii” 
matter and perliime is introduced into the retort 
throueh a tiihe lifted into the head, and mixed with 
the soap paste hv constant stirriiif'. '['he heatinc is 
continued until all the alcohol used for dissolving 
the soap is distilled off, the soap is then rim into 
nicailds 111 which it rapidly solidilies.' 

If the operation is carried out in the (irojier 
manner (the essential point is that the soap should 
he flee from water and ahsolutely dissolved in the 
alcoholi it is [lerfi'ctly transparent in the moulds. 

Accorililif’ to the modern and now universally 
adopted jiraetice, the sapoiiilication is accomplistied 
solely with soda ly(>, the fatty ingredients consist 
mostly of tallow, coconut, and castor oil, and oc¬ 
casionally, in order to ohtain hard soaps, steariiie is 


{TraHslafor'.H hole.- -It is iinposmhlc to distil off all the alcohol 
iroiii the Boaji.) 
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also added. It is advisable, to lilter t.lie melted i'ats 
in ordi'V to remove any im|)m’ilies. 'I’lie 10 per 
rent soda l\e iieeessarv for the saponilicatioii is 
tlieii mi.Ned with ball the ipiaiitily ol' methylated 
spirits, and added to the melted fat m the jiaii at 
a temperature ol about (id . In order to ]irovenl as 
far as possible evajioration of tbealeobol, the pan 
should have a eover that fits ver\ well, 

Saponideation then follows very rajndly, and when 
all the fat is saiiomded the solution of suoiir and 
ftly'cei'ilie in distilled water, tow'liieb ball the amount 
of methylated sjnnt.s has been added, is well stirred 
ill. The temperature ol the eoiiteiits of the pan is 
then raised to about S.’i and Ki']il a.t this lor an 
hour and the pan must remain covered. If a .sani]ile 
of the soaji is then poured on to a jyluss plate and 
left to solidify, it should be transparent (iiot dull and 
dirty) and firm. 

The soap is then let cool to 70 and at this temp¬ 
erature coloured. When the temperature has sunk 
to (is the perfume, dissolved in the remaiinler of the 
alcohol, is added. 

If the jierfuine contains lary;e ipiantities of oil, 
then to a hatch of soap as much ‘ 2 (V potash lye 
must he added aeain as is equal to the weieht of 
the oil containine aromat ic substances ; iinsaponilied 
oil would dim the transpareiiey of the soap. Trans¬ 
parent, e.xeellent soajis can he obtained accordilic; to 
Deite as follows :— 
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Tallow .... 

50 kg. 

45 kg. 

Cochin-Coconut oil 

45 „ 

40 „ 

Castor oil . 

15 „ 

25 „ 

Koda lye 40 ' He . 

50 „ 

50 „ 

Methylated spirits 90 per cent 

.'15 „ 

30 „ 

Sugai- .... 

20 „ 

25 „ 

Distilled water . 

20 „ 

20 „ 

Glycerine 28" He 

25 „ 

22 „ 


J<\)r colouring only pulo yellow (lemon or wax 
yellow) coloiiriiif; .substanca's are used, b’or seeutiilf' 
tile following; are used:— 


Geranium oil.240 g. 

V'urhena oil . . . . . 200 „ 

Palma llosa oil .... . 100 ,, 

Jlergamotoil.170 „ 

Hitler almond oil . . .10,, 

Tincture ol musk . . . . . 20 „ 

Geranium oil ..... 240 g. 
Oil of lavender . . . . . 100 „ 

Oil of cinnamon.140 „ 

Caraway oil.120,, 

Clove oil ..... • 100 „ 

Tincture of musk . . . . . 20 „ 


I’UODUt'TIoN Ol'’ LjqUII) Gl.Yt’ElilNE SoAl’K. 

Liquid glycerine soap of the consistency of syrup 
is at present a. much sought after toilet adjunct, and 
is mostly coloured with pale brown (honey glycerine 
soap) or with pale pink and perfumed with ger¬ 
anium oil (rose glycerine soap) and supplied to the 
trade. 

Particularly fine specialities in glycerine soaps are 
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mignonette glyeerine soup (perfumed witli mignon¬ 
ette, oil and eoloured pale gr('eii) and lavender gly- 
(terine soap (scented with liivcndtsr and coloured 
pale blue). 

As regards its constitution glycerine soap is a 
potash soap, dissolved with or without addition of 
alcohol in very little water and mixed with scented 
and coloured glycerine. It is (iroduced by saponifica¬ 
tion of pure olive oil with potash lye, and dissolving 
lot) parts of this soap in a mixture composed of 51) 
parts of water and 51) ])arts of alcohol at -111 per cent 
and adding lO parts of glycerine. This soap solu¬ 
tion is a yellow brown and a certain amount of 
colouring matter need only be added in order to ob¬ 
tain the. honey-coloured article. 

Pure potash oleine soap is an excellent material 
for the manufacdure of li<]uid glycerine soaps, and 
these can be made without using alcohol. Oleine 
or oleic acid (from stearine works) is jilacod in glass 
bottles and storf'd for several months in a cool place 
the temperature of which can sink to D". During 
this time, the greater p.art of the stearic and palmitic 
acid dissolved in the oleine sinks to the bottom of 
the bottle in a crystalline mass and the liquid above 
it appears quite clear. It is carefully poured off 
from the deposit, filtered through thick linen, in 
order to retain all foreign substances which may be 
floating about in it, saponified in the cold with 
caustic lye made from potash, and the total amount 
of the glycerine, with the exception of a very small 
quantity, is added, 
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This roitiaindfr of I'lycerinc is usod in order to 
dissolve in it the colourinf,' and aromatic suhstanccs, 
and is only added when the soap has ccHjled, If the 
cooled soap should he too thick, then this draw¬ 
back can be remedied by the addition of a fairly con¬ 
centrated peai’lash solution (not caustic) The 
ordinary proportion of the f^dycerine addition to tfiis 
soap is 8 parts of i,dyc('rin(' to 1 part of oleine, to be 
sav)onified. 


(fLyCKIilMO C'OLI) Clir.AM SoAl'. 

The follow'inp; directions are “iven for the pro- 
dncti(.in of Glycerine (add cream soap:— 

80 k". of coconut oil, 20 k^o tallow, K ke. of castor 
oil, 2 kft. of crude palm oil arc Inaited toeetlnn- at 
75' C.; 80 kf,'. of caustic soda lye at 80 per cent ar(( 
add(;d and stirred, 2 ke. of ^jlyccrine and ' ke. of 
sjierniacoti, this latter having previously beem warmed 
to 75' C., arc added and stirred in. 

Then the scjap is covered up and left to heat 
spontaneously, which will have taken place in about 
one hour and a halt. A clear yellow’, firm soa]) is 
the result which is very simjlar to a settled soap. 

The soap is now plac(!d in the mould and per¬ 
fumed witfi 50 ", cassia oil, 50 ". ber"amot oil, 100 
lavender oil, (iO ft- <'l tincture of musk, Ko K- tincture 
of l)enzoin, 20 K- wint(n-"re('n oil, 80 clove; oil, and 
lO’g. cinnamon oil. 
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(Ilycehink Ai'rT,n;i) in AlEniriNi;. 

Owing to its sol'tcniiig inid dissolving )iro]i('rtics 
glyci'l'iiio is widely applied in medicine. Jt is used 
eitlii'r as a solvent tor certain siihstuiiees, for inslaiiee 
[or pejisine, or for the jii'odnelion of preparations 
widi a softening aelion. Olycerine plaster of the 
(ienuaii ])liarniaco))(eia is made, e.g., by wanning 
J part of wheat starch with HI parts ol glyeei'ine in 
a water-halh for so long until the standi lias formed 
into a paste, and consists therefore of a pasti' ini.xed 
with glycerine. The great dissolving pro]ierties gly¬ 
cerine po.sse.sses for iiiany chemical preparations 
enahles the incor]>oralion in this paste of a large 
nnniher of medicinal prejiarations, and in this 
manner reiulers it jiossihle. to jirodnce medicaments 
which must lie oi very )ioW'ertnl eftieacy, as glycerine 
is easily ahsorhed hy the skin. 

itlany preparations wdiieli are used for cracked skin, 
redness, also as remedies foi- chilhlaiiis, contain gly¬ 
cerine, and owe the greater )iart of their eftieacy to 
the glycerine contents. 

f jitpiid soaps for medicinal |nirposes can he made 
according to the following pruserijitions;— 

Tjl(,inii 'I'.Mi So.Ai'S. 

'Fwo hundred parts of tar are mi.xed with -100 
parts of oleic acid, sliglitly w'lirmed and tilti'red. Tlie 
water contents has no detrimental action in this case. 
This is W'arnu'd in a water-liath, stirred and neutral¬ 
ized with a little alcoholic potash solution. 'To the 
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soap forniod, 100 parts ot alcoliol are added, and 
further, some olive oil in order to prevent irritation 
by any excess of ]>otash, and made up with j,dyccrine 
to 1000 parts. This 20 per eetit tar soap is said to 
comply with the hiffhost claims. Mixe(l with two 
parts ol distilled water, the soap leaves no deposit 
on the. sides of the vessel. 

Iji(,ii!in Stob.\x So\i>s. 

The process is the same as that in tla^ case of the 
soap just discussed. The dif^estion with oleic acid 
enables I'aw storax balsam to be used, from which 
the grosser impurities are removed by liltration. 
The finished soap settles out; it must therefore be 
well shaken, and should be stoj'ed in dark-coloured 
glass vessels. 

Sui’nHF.vrrnn Liquid Ij.\noi,imh (liA’cKiiiN'n So,\ps. 

A soap recommended as an (excellent toilet adjunct 
can be made as follows : About 10 per cent lanoline 
is dissolved in oleine, saponified as in the case ot the 
tar soa]) and scented, and most suitable for this pur¬ 
pose is a solution of coumarin in geranium oil. 
Further, to the finished soap, tincture of benzoin can 
be added. 

A soap intentionally made alkaline, corresponding 
to the. ordinary glycerine soaps, is ])articularly suit¬ 
able for disinfection ijurposcs, and tor this reason 
should realize a good sale. 
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Ijkjph) Antisf,1‘'I'i(' Boats 

of l)Tst possiMf lUMitrality can, accorilinj;' to Antoine, 
1)(‘ olitained as follows ;— 

Caustic jjotasli at 70 per cent, as free 

as possilile Iroiii carhonatu . . 1) I g. 

Sw(‘(!t alinotid oil ... . 200 ,, 

(ilyccriiiu (.'10' lie) .... 100 „ 

Distilled water ..... 1000 „ 

'I'lie potasli is dissolved in twice its weiglit of water, 
and the oil and glycerine added and stirred round. 
T'lie j-eniainder of the water is then added and the 
nii.xtnre is kept in a water-hath twenty-four to thirty- 
six hours at G0"-7(f (’•. The non-saponified oil is 
taken off .and a jelly-like mass is obtained of which 
OOO g. are mixed with 70 g. of akchol at 1)0 per cent, 
and 10 g. each lemon, bergamot, and verbena oil. 
'J’his is warmed for a few houi-s at 00' C., cooled, 
and th(‘ separated jiotassium stearate filtered through 
cotton wool. The filtrate then remains clear. It 
contains 0-S to I g. of free alkali in the, kilogram, 
ff'his can he, neutralized by introducing a stream of 
carbonic, acid or by the addition of a glycerine solu¬ 
tion of tartaric acid. 

(InvcKiUNK AS AnoiTioN TO Wine, JIkkr, and 

IjiyOKOKs. 

In the spirituous fermentation of wine-must, beer- 
wort, brandy mashes, etc., in a word, in every case 
in which alcohol is formed by a fermentation process. 
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^lyceniU' also is formed ; file followirif; may be taken 
as ^(‘iiei'iil products of lei'mi'iitation—alcohol, earhoiiio 
acid, a.nd t;lycerine. 

'rile (jiiantities of plyccrme resultine from fermen¬ 
tation vary considerably, and in wine ainmint to be¬ 
tween lid and d'O percent, whereas m beer, brewed 
according; to (iernian methods, there is, on an average, 
O’b per ceiil of o|\ceriiie. 

It lias been found that the glycerine contents of 
wine has mncb to do with its Havoiir, .and that in 
addition to the sweet taste possessed in a hiy1 1 de¬ 
cree by plycerme, it a,Iso imparts to it those ijiialities 
which are ib'Sit^iiated as maturation and oiliness. 

'I'his maturation cannot be exjilained in words, iit 
must be recoem/,ed by practical experiments. The 
ipialily of the oibiiess ol the wine consists therein 
that when wiin' is swiiii” round in aj;lass on llowinj,' 
down it leaves on the sides of the i;lass oily streaks, 
this is p'eiierally looked upon as a p<,oil (juality of 
the wine and highly esteenii'd by consumers. 

In addition to the i|ualities nientiom‘d, e|yeorine 
jiossesses that of masking the roiioh sour taste pe¬ 
culiar to wines c.mitainmi' much acid, and hereby 
renders the taste of the wines in ipiestion much more 
pleasant. 

Since it has been possible to obtain commercial gly¬ 
cerine of such a high degri'e of purity, extensive appli¬ 
cation has been made of il to the wine trade, and to 
.some wines certain ipiantities of glycerine have been 
addeil in order to render the taste, milder, more 
mature, and at the same time make the wine more 
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Dily ; tills iiddilioii lias liccii dcsif^'-iated as Scli(-“til(.'r- 
i/in^> or {^dyceriiiiziuj' vviims. 

Wt‘ would, however, lay paiiicular stress on the 
fact that the modern law in eonneetion with foodstuffs 
has (■(iiiJiDiiicd and jiroliilnicil the adiiiteratiuji of 
heveraees with f^lyeerine. When we make mention of 
the subject in this connection, we only do so to draw 
attention to this fact and to the distinct warnine not 
to add elycerine to hevi'rat;es intended for sale. And 
it would not he wise for anyone to attempt to do 
this ill the hope that the slielit addition of glycerine 
will not he detected, d'he chemistry of foodstufis 
has nowadays made such rapid strides that this 
would he no difllcult task at all, althoiiitli, as we have 
already mentioned, elyccriiie is a normal product 
ol alcoholic lermeiitation. However, the individual 
component paits ol a natural wine, etc., e.xist in the 
wine in certain jiroportions which vary hut little, 
d'his would at once he a help in detectiiif' the addi¬ 
tion of elyci'rine, alcohol, siiear, etc., that is of ah- 
solutely normal ineredients of wine, as thereby the 
normal proportion of the substances would be altered. 

The (juantity of ;,dycerine to he added to a hecto¬ 
litre of wine is best ascertained by lirst addiiift fiO e., 
equal to a thousandth part of the weight of the wine, 
mi.xine it thoroughly, and tastine a sample. If this 
])roves insiiflicient, then further amounts of 10 e. of 
glycerine are added, until the wine as regards matura¬ 
tion and oiline.ss has acquired the requisite quality. 

It must he rmuarked in this coinu'ction that wine 
treated m this manner should not he used at onot 
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as at the )>eginriiiif' an ex{K'ri(aicod tongue would 
at once ivcognize tliis addition ol' glycerine, and 
it takes some time tiel'ore tlie tast<' of tlie glycerine 
and tliat of tin* wine have coml)ined liarmuniousiy. 
In order to attain this, it is necessary that the wine 
should he stored for several weeks, and after this 
]K'riod even a good wine coiiTioisseur would not he 
able to recognize that glycerine had been inten¬ 
tionally added to the wine, jiresuming, of course, 
that this adultei'ation does not go beyond a ct'rtain 
degree. 

It has also been found jnefei'uhle to proportion tin: 
glycerine addition according to the ijuantity of free 
acids contained in the wine, and to increase the gly¬ 
cerine in proportion to tlu' increasing acidity of the 
wine. The following short table gives this propor¬ 
tion :— 


Acul 

<;iy(vnii*>, graninics 

ill tliousiiiiUlhs 

|ifr lu-etulitiv 

7-() 

00 

7-5 

HO 

8'0 

KiO 

8-5 

240 

9(1 

320 

9-5 

400 

10 0 

480 

lO-O 

.700 

110 

040 

115 

720 

120 

800 


Although these tables are (|uite siiitalilc for cer¬ 
tain cases, yet the addition of glycerine in such small 
quantities as 10 g. and repeated taking of samples is 
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preferable, as one must endeavour t(- avoid any excess 
of glycerine as thereby tlie taste of the wine would be 
altered in a striking manner and the addition easily 
detected. It must, liowc'ver, be considered as a rule 
strictly to be obsei'ved, never to add such large 
(|uautities .that they strike the sense of taste un¬ 
pleasantly. 

In addition to the influence which glycerine has 
on the taste of wine, it also exercisi's an influence on 
the behaviour of the wine. Wines which have fer¬ 
mented for some time, and accordingly can only be 
clarified very slowly, soon settle if glycerine is added 
and they clarify rapidly. 1'bis phenomenon can be 
explained by the fact that the glyciwine, although 
itself a product of fermentation, opposes spirituous 
fermentation; the faint aftei-fernientation which 
still takes place in the wine can then be completely 
suppressed by the addition of the reipiisite cpiantity 
of glycerine. 

Glycerine added to beer has the same action on 
its qualities as in the case of wines ; the beer is 
matured, sweeter in taste, and also retains the froth 
longer, after it has been poured into a glass. As 
beer, however, contains far less glycerine than wine, 
on no account should such large ipiantities of gly¬ 
cerine he added to the beer as to the wine, and an 
addition of 250 g.-OOO g. per hectolitre should he the 
highest measure in which it can be applied. 

The right moment for adding glycerine to beer 
depends upon what is to he done w'ith the beer. "If 
it is intended to leave it tor a long time in storage 
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casks, then it is hi the inh'ivst of tlm lirowcr to 
iiioilih the intensity of the I'enuentation very con- 
sideiuhly, sii that on jirolonjted storaf^e the heer shall 
not I'eviuent to such a dcftree that it hccomes 
“ wnuy^, ’ and this could he acconqihshed hy storintj; 
the heer in viTV cold eellars. Such heers should he 
doctored with ylveei'iiu' iiiiniedialel\ after they are 
placed in the storajte cask, hecaiise in this ease 
^dveenne assists in inoderatiii" the feriueiitation 
process. 

In the case of heers which are only to hestored for 
a short tune, the ttlvcerine is best added ahoiit four¬ 
teen da\s hefore the heer is ready to he hroached. 
'I'lie olycerine shoiihl he dissolved in the heer, poured 
into thestoraee cask, and this should he liriuly Imiif^ed 
up. The olyeeriiie thus has the time to distrihiite 
itself evenly through the whole mass of the heer, 
and hy huneine, the heer is thoroughly siijiplied with 
carhoiiie. acid until it is wanted for runnine off, 

(ilycerine has also heeii applied to the inaniifac- 
ture of liipieurs, and it is recommended as addition in 
place of siipar. Such an addition has decided ad- 
vantat;es, hecause the filyceriiie imparts its pleasant 
sweet taste to the liijiieurs, and, moreover, contrihiites 
to the liijneurs that oily chari^cteristic which is so much 
esteemed in so-called oils or creams, the choicest and 
most e.vpensive liijni'urs. 

(ilycerine also jiossesses tlie, (inality of dissolving 
essential oils and therein assists the dissolving; action 
of alcohol, so that hy adding glycerine to a liipieiir siih- 
staiice, a ereat many more essential oils are, hrought 
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into solution thiiii would lie [lossilile l>y tlic iiction ol* 
the alcoholic contents alone 

In connection with the application of fjlycerine to 
the inanulactiire of liipieiirs. there is one precaution 
to he ohserveil, that is, that the cpiantitv of ojycerine 
adiled to tlii' iKpieur should not exceed a certain 
measure. The reason lor this is the fact that one 
cannot enjoy a iKjueiir whiidi contains a laroe amount 
of t;l,vcerine, whereas it is to the interests of nianu- 
lactiirers to make the iKpieursin such a manner that 
U’ preat. deal of them are sold. 

W e would aoain call attention to the prohihition of 
the ap|ihcatiou of "l.teerine; this refers also to tlie 
manufacture of liijiieiirs. 

(ii.veniiixn i-oii l''n,i,iX(i (4as MF.'rr.Ks, 

(las meters, as is known, are Idled with water, hut 
this method has certain drawhacks, the ereatcst of 
which is that water is heint; continualK carrii'd away 
throuoh the jtas, and therefore repeated lillni'' with 
water is neci'ssarv. In order to remedy this draw- 
hack, ill many places plyccrine has been substituted 
as fillino for oas meters and with oood results. 

Owino to its hyeroscopic ijualities elycerinc not 
only ^dves out no water, hut absorbs water from the 
oas; as a rule olycerine diluted with In jier cent 
water, absorbs from the f,'as in the course of the 
year per cent of water, and then it can also 

happen that on cold days the filycerine in the ftas 
meter may frei'ze and the workinf,' be interrupted Tor 
SOUK' (lays. 
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'J'h(! glyceriiK^ contained in tlu; gas meter not only 
absorbs water from tbt' f'as, but also absorbs certain 
otlu'i-combinations, in particular sulpbide ammonium 
and suipbite, and from time to time (about once a 
year) must be taken out of tbe f^'as meter and cleaned. 

'I'he eleaninff proeeiss is most simply accomplislied 
by beating' it lor some hours up to IbO'C. in a 
covered boiler connected with a Hue which draws 
well, whereby the f^reater jiart of the substances dis¬ 
solved in tbe glycerine can escape. The tar-like 
substances which are absorbed from the f'as remain 
in tlu^ f,'lycerine. As soon as a Kam|)le of the f^ly- 
cerine does not show an alkaline rtsiction on eoolinj' 
the heatine is stopped, and the piycerine is decol¬ 
orized by tillration over bone charcoal, when it can 
affain be used for hlliiif' th(> f;as meter. 

'I'lu' advantafjes oH'enid by lilliiif,' f,'as imders with 
f,dycerine consist therein that repeated filling is 
avoided, and, moreover, the f,'as is cleaned by gly¬ 
cerine, and a glycerine filled gas meti'r freezes much 
more seldom tlian a water filled gas meter. 

Owing to its indifference to metals, glycerine is 
eminently adapted to protect metals which rust 
easily, such as polished iron or steel. To this end, 
it is only necessary to thori)ugbly I’lib the metal oh- 
je(ds with a cotton wool pad which has been dipped 
in glycerine and then pressed out, and the thin layer 
of glycerine which is spread on the metal prevents 
rusting for some time. 

fJlycerine has also been used as a lubricant for the 
component parts of delicate machinery, for instance 
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of watches; it would luoreovor, owin^' to its indif¬ 
ference to metals, be most suitable for this purpose 
if it did not possess the quality of drawinff humidity 
from the, air. Glycerine, however, diluted to a cer¬ 
tain degree with water, loses its thick oily consist¬ 
ency, and is no longer suitable to prevent friction 
between the parts of maehiiuTy. 

GivcnuiMi fou Clay Moiuo.ijni;. 

Sculptors, as is well known, make use of a soft 
clay mass for their first rough modelling, and on 
ceasing to work cover it with damp cloths in order 
to prevent drying of the clay. In the production 
of large, plastic works, this is accompanied witli 
some difficulty, for the clay models not oidy crack 
on drying, but the shap(^ of the model also changes 
owing to the shrinkage of voltiim; which takes 
place as the clay drys. 

These drawbac.ks can easily be remedied by pre¬ 
paring the clay not with water but with a liquid 
composed of H parts of water and 1 part of glycer¬ 
ine ; the water-attracting (juality of the glycerine 
prevents entire drying of the clay, without it being 
necc^ssary to take any other precautions in regard to 
this drying, and for this purpose an inferior glycerine 
of a dark colour can be used. 

Giaoerink Api'iirm) 'I'o the Weavinc; Injutstry. 

Glycerine can be very extensively applied to the 
textile industry and particularly to the manufacture 



ol the most (leliciite cotton hihries (miisliii weaviiif,') 
iind also to the maniil'actm'e of line laces. In onlec 
to impart to the cotton threards wlncli are used m 
tlie mannfactnrc of tfiis fahi'ic the neci'ssarv de{,'rec 
of suppleness tliey must continually he kejit damp, 
and formerly such textures were mostly mimnlae- 
tnred in damp cellar rooms. iS'atnrall\ tin' contimial 
sojourn in such rooms was injurious to the health 
of lh(' workers. Therefore j.he thi'eads were im- 
pi’eonatcd witli a dressing which ki'pt them continu¬ 
ally damp. 

J’rcferahly mixtures of dextrin and evape suear 
solutions were used on account of their watia-attract- 
inn property, hut they were not very suilahle ; only 
since nlycerine lias heen added to these dressinn 
compositions have the results heen satisfactory, and 
the most delicate muslin fahrics and lace work can 
now he manufactured in perfectly dry and airy rooms. 

The compositions which are used for these dress¬ 
ings are very numerous and consist mostly of dextrin, 
aluminium sulphate, and glyeerine, for instance:-- 


Itextrin ..... 5 pints 

Aluniiiuum sulphate ... 1 „ 

Dissolved in water , . . ,')0 „ 

Mixed with glycerine . « . . J;l-15 „ 


The dressing remains continually damp, lias no 
smell, and is not liable to become mouldy. 

Glycerine can he usisl with great advantage in 
ditferent branches of the textile industry, in all cases 
wdiere it is a ejuestion of imparting to the cotton or 
fabric suppleness and softness, and the simplest form 
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of iipplic'iitioii consists in adding it to tin- wiitci’ with 
which tlif cotton yarn or fahnc are to he waslied : 
on dryiiif,' tlu^ tahrics the f,d\cerine remains dispersed 
tliroiipliout the whole mass of tlie fihre, and eives it 
siicli a hioh depree of suppleness ami elasticity (hat 
the value ol the lalirie in ipU'stion is tlieridiy con- 
siderahlv increased. 

(ijAcmiiNr; 'in tiii', JIwri.'M'i'rui; o|.' 

I’Al’l'lu, 'I'oii\e('o, j.'ic. 

I'aper wliich is made from straw and wood siih- 
stance only, or with tlie addition of these materials, 
often possesses tlie iindesirahle quality of brittleness 
and liardness, and often on merely foldiiif' lireaks. 
I'he (|iiality of paper also in respect to suppleness 
'•an he considerahly improved if to the paper pulp, 
consisting of pa.per siihstaiice and water, a small 
percentage of nlycerine is added ; it prevents entire 
dryint; of the finished paper and also the resnltinn 
brittleness. 

fllyeerim' is also made fairly considerable use of 
in the manufacture of tobacco, and in the pre¬ 
paration of snuff and ehcwinn tobacco, whicb, when 
ftl.ycerine is added, does not dry up. 

Wood which has been impregnated with glycer¬ 
ine obtains a bigli degree of suppleness, and even 
brittle wood, impregnated with glycerine, can easily 
be bent without cracking, a fact which should be 
of great consideration to the wood-worker. In order 
to render wood more receptive for glycerine, it ‘is 
as well to dry it thoroughly in a kiln, and while it 
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has a temperature of Td ’-HO” either to place it in 
glycerine or to coat it with it. Glycerine is eagerly 
absorbed by the hot wood and penetrates very deeply. 
Casks, mad(^ of wood which is impregnated with 
glycerine, can remain some time exjiosed to the air 
without becoming non-waterproof, hecau.se glycerine 
being a water attracting substances keeps the wood 
continually damp. Also, such casks do not assume 
any musty or unpleasant smell inside as glycerine 
arrests the development of the small fungi which 
cause this smell. 
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OlIKMIO.iL AN-\LVSI,s OK OLYCKIUNK. 

SiNt'K ffiycci'iiic lias iittauied such importance for 
many industries and particniai'ly since it has been 
used in sne.li lar^'e (jnantities for e.xplosivc prepara¬ 
tions, tile analytical determination of f,dycerine in a 
liquid has hecomo of considerable value, and several 
methods are used in order to determine the amount 
of pure glycerine contained in a fjiven substance. 

In commerce different sorts of glycerine are dis- 
lineuished, aecordino to method of production, 
whether distilled («■ not, as also to purity and con¬ 
centration. Accordinf' to their orif,rin crude glycerines 
can he divided into saponiJJrotwn glycerine from 
autoclave saponiHcation, or fat-splitting, according 
to the Twitchel method, dufillation glycerine, which 
is a by-jiroduct obtained by the saponification of fat 
with acid and cleaned by distillation, and soap-lye 
glycerine obtained from spent lyes from soap-boiling. 

The most impure glycerine is the lye glycerine, ob¬ 
tained from the spent lye in soap manufacture. Its 
ash content amounts mostly to 10 per cent and is due 
to the presence of common salt, soda, caustic soda, 
and also sodium sulphate. Further, lye glycerine 
yiOO) 14 
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often contains fjeiatinous and resinouK substances, 
and carburet of bydrof'en. It is lifilit l)rown to 
brown red in (!olour, the specifie ffravity is J -3 or 
iil' lie, and the Kly^fi'inc content bO-K'2 per cent. 
'J'he bif;)! content of asb, the stron” eblorine re¬ 
action, and tbe liitrli specilic Gravity are all points 
by wbieli it can be recoeui/.ed. 

Distillation clycei'ine jiossesses a sharp astrinfrent 
taste and smell. Tbe pereentap'e of asli is li-u 
per cent; further, organic impurities ai'e. always 
])resent. Tbe concentration is usually 2b De, the 
glycerine-content between S-l and Sb ])er cent. 
Tbe colour is straw yellow to dark amber, and dis¬ 
tillation glycerine can be recognized inasmuch as 
lead acetate gives a strong dejiosit, and on bydro- 
cbloric acid being added it becomes very muddy, 
due to tile liberated free fattv acids. 

(lomparatively, the, purest is the saiionilication 
glycerine. It contains only 0-.5 per cent ash, but 
much lime and magnesia. It is also concentrated to 
2b De and differs from distillation glycerine in that 
when tre,ated with lead acetate there is imly a slight 
and slow' deposit, and hydrochloric acid does not 
cause any turbidity. 

'The purest is the doublt distilled glycerine with 
a percentage of w'ater of only 2-3 per cent. Tt 
must be colourless and should not piossess any un¬ 
pleasant smell. Once-ilistilled glycerine must also 
answer these requirements, but it generally contains 
slight quantities of salts. 

Pkir the purposes of soap manufacture glycerine 
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fret' from lime should be usod ; it. does not need to be 
distilled, but slioubl be l'i'<'e Ironi lime eonijioiinds. 

Cilyeerine to be used for the maniifiicture of nitro- 
olyeerine, that is in the manufacture of dynamite, 
is mostly otice-distille<l, but com-entraled f'lycerine 
should only contain small ijuantities of impurities. 
On till' other hand, the colour is a matter of second- 
ai'v importance, ]ivovided it is not due to larfte 
quantities of impurities. The specific oravity should 
not be less than I ’Jii] at lo-iV 0. 

Itelined or commercial olycerine is mostly not quite 
odourless and contains different impurities, particu¬ 
larly dissolved salts ; it is usually met with at concen¬ 
trations of lH-d4 and ‘ih Pn'. 

Itouble distilled cliemically pure f'lycerine should, 
accordiue to the indications in the tieruian phar- 
macopo'ia, stand the followiiif' tests:— 

A mixture composed of 1 c.cm. glycerine and dc.cni, 
zinc chloride solution should not during an hour as¬ 
sume a darker colour. 

If glycerine i.s diluted with o parts water and 
mixed with sulphuretted hydrogen water, barium 
nitrate, ammonium oxalate, or a solution of calcium 
chloride, then' should be no precipitate or cloudiness. 
Silver .solution shoidd only cause faint opalescence. 

Pive gnu. heated in an open dish and ignited, burns 
away leaving a dark stain which on being heated 
still lurther completely disappears. 

If a mixture of I gnu. of glycerine and 1 c.cm. of 
ammonia liquid is heated in a water-bath to fiO'' And 
then at once mixed with three drops of silver nitrate 



sohitidii, tlu-n wiiliin (ivc minutes there should 
he neither eoloration nor a brown black deposit 
in this niixiiire. 

'I'wo (Mun. of glycerine warmed with 1 c.cm. of 
soda lye, should oive no coloration, neither sliould 
there be any ammonia or smell of fjltie-like sub¬ 
stances evolved. 

One c.em, of olyceriiu' eoitly warmed with 1 c.cm. 
of diluted sulplun'ie acid, should fijive no unpleasant 
rancid smell. 

l)K'J'HUMlN,VrioN OF (iLVCI.Ill.N'K CoNTJCNTS. 

[f pure j;lycerine is beinj; dealt with, the water 
contents can be easily ascertained by the specific 
gravity bj’ means of the tabb's f^uviui below. I'ut 
))artieulai’ attention must be paid to the temperature 
as thc'se tables only f^ivi* correct values at those tem¬ 
peratures for wbicli they have been calculated. 

As is well known, tbi' specific oj-avity of the liquid 
is influenced by temperaturo in such a way that a 
ceftain rise of temperature elves the liipiid a lower 
specific eravity. 

d'bis method is only applicable when absolutely 
pure j^lycerine is beine considered, that is such that 
does not contain any appreciable quantities of impuri¬ 
ties. If this is not the case, particularly with gly¬ 
cerine in admixture with numerous other substances, 
for instance, soaii-lye glycerine, then another process 
must be r(!Sorted loin order to determine its quantity, 
which is based on the oxidation of glycerine. In 
this case mostly the methods of Legler and Helmer are 
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TAiii,K FOR THE Detorjiin n'luN Of T]ir! WAtkr CoN-n Ri-R 
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nseil, whcivby f,'lyfmiic in tlic incscnc.t. of snlphunc 
iicid in by lucjiiiK of liicdiroiiiiito oxidized to carbonic 
acid, wJk'ii the amount of the oxidizing Kubstance 
used up is detormined with ferrous ammonium sul- 
pliate. If according to this method correct results an* 
to be obtained, then tlic liipiid to be analysed should 
be free from cfilorine and as far as possible from or¬ 
ganic sulistances. According to tlie regulations, of 
the Analytical Committee of the Convention of 
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Gorman f,'lycerino mantifactiirorx, tho followinf; is 
carried ont 

Tile followine ai(ue(ius solutions are to be mado 
and used at J3' - 

(n) Potassium liieliromate solution, which in a 
litre contains exactly 74'.SCi enii. of potassium hiohro- 
mate and 150 cm.'‘ of concentrated siilplniric acid. 
Onec.m.^of this solution is eipiivalent to O-OJ grm. of 
elyecrine. 

{!)) Diluted hichromate solution. Obtained by 
dilution of 100 c.cm. of the solution (U) to JOOO. 

(c) ]'\!rrous ammonium sulphate solution. Con¬ 
tains in a litie 'J-lOp'rm. of feri'ous ammonium sulphate 
and 100 cm.^ of conciuitrated sulphuric acid. 

{(J) Solution of red prussiate of potash 1:1000. 
’This solution is always fri'shly prepared. 

l'’or the standardization of the femms ammonium 
sulphate solution, 1(1 cm'‘of the solution are titrated 
with the diluted bichromate solution, until a drop of 
the mixture with a drop of the red prussiate solu¬ 
tion mixed on a white porcelain plate shows no 
visible blue coloration. Ten c.cm. of this solution 
corresponds to about 11) c.cm. of the diluted hichro¬ 
mate solution, that is 1 c.cm. of the concentrated 
bichromate solution. 

H’he determination of plycerinc in sjient lye with 
the help of these reaftents is carried out in the follow- 
inf; manner:— 

About 20 erm. of spent lye which, however, must 
not contain more than 2 gnu. pure glycerine are placed 
in a nieasuring flask of 200 c.cm. contents, care- 



fully wcif'hod and practically neutralised with dil¬ 
uted acetic acid with a specific gravity of 1 Oil, and 
the mixture must on no account ho acid. Then this 
is diluted with distilled water to a volume of about 
50 c.cm. and swirling round gradually, basic lead 
acetate solution, is added, until after standing for some 
time, the liquid, on the addition of a further drop 
of lead solution, does not show any furtlu'r precipitate. 
It is then left for about half an hour and the mixture 
made up to ‘iOO c.cm. at a temperature of 15" G. 

Of this well-mixed and settled liquid, jiart is 
lilti'i'ed through a dry filter. ‘JO (•.cm. of this filtrate 
correspond tojgrm. spent lye, and are now placed in 
an Krlenmcyer flask of dOO c.cm. cajiacity, when in 
the following order are added : 

1. 30 c.cm. distilled water 

2. 30 c.cm. diluted sulphuric acid 

3. 25 c.cm. of concentrated bichromate solution. 

This mixture is then suspended in boiling water for 
two hours and the flask covered with a small funnel. 

.\fter this time, and when the mixture has be¬ 
come cold, it is titrated back with the standardized 
ferrous ammonium suljihate solution until a drop of 
the mixture with the rod ,]irussiate of potash gives 
a blue coloration. 

The calculation is then as follows :— 

If, for instance, for the rctitration of the oxidized 
liquid, that is the remaining excess of the bichro¬ 
mate solution, 40 c.cm. of the iron solution are used, 
then these corresjiond to 40 x 0 4 = 16 c.cm. of the 
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l)i(;hr()iuate solution. If tlioso iuo now deducted 
I'roni tlie 25 c.cin. added iti tlie beginning, then 
25 - 1() = !) c.cni. of strong Inchroinate solution 
would be, necessary for the oxidation of the glycerine, 
which corresponds to !) x O Ol = O Ol) glycerine. If 
this (juantity was found in exactly 2 grin, sjient lye, 
then this contains()-(l9 x 50 _ -1-5 percent glycerine. 

J'bx.VMlN.ATION OF (Inveinuxn Foil l)VN,\,MI'J'li-MAKlF!0. 

b'or the. exaniination of glycerine intended for 
dynamite,- or nitro-glycerine manufacture, a nitration 
test is generally made, whereby is e.stablisbed bow 
miicb nitro-glyci'nne can be produced from a given 
weight of glycerine, b’or this purpose', 15 grin, gly¬ 
cerine is nitrated in a glass cylinder with 70 e.eni. 
of a mixture of 87 per cent pure sulphuric acid, of 
specific gravity 1-5, and (18 jier cent pure nitric 
acid of spi'cific gravity 1-485 at a tcinpcratui'e not 
allowed to exceed 20' ('. The nitro-glycenne should 
sejiai'ate out from the acids with a sharp surface of 
sejiaration, leaving no llocciilont substances suspent^ed 
in the under layer. 1’hen the nitro-glycerine is 
separated from the acid in a separating tunnel, 
washed with water at 85" to 40 C., then a few 
times with a 20 per cent soda solution, and finally 
again with water. 

1’heorctically 100 grm. glycerine should yield 
24()-7 grm. nitro-glycerine. But dynamite glycer¬ 
ine is never pure, and tlu're is besides some loss in 
nitiution, but the. yield should be at least 207* to 
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‘210 pel’ o('nt. In orilor to render nitro-"lyecrine 
harmless, it is best to run it into strong soda lye, 
whereby it is decomposed. 

Under tlie title “ Um lleitraf; zur Jleurteihmg dcs 
Dynamit-filyeerms," Franz Hofwimmer, Vienna, 
imblishes in the •* Uhemiker Zeituni;," No. 5, 101*2, 
the following ;— 

For glycerine intended lor explosives manufacture 
a very hieh standard is fixed both as regards ipiality 
and concentration. 

As is known, the nitration of glycerine is due to 
a reversible reaction ; thi*rcfore it is striven, in ordei 
to secure the best possible yield, to reduce the mass 
of waiter present in the reaction to a mininnim, 
which in the first place is accomplished by eniploy- 
int,' a water-free, nitric acid, and an almost absolute 
f^lycerine. F'lirthcr, the use of a elycerine contain¬ 
ing much water would increase inadmissibly the, 
danger of decomposition, or at least cause a very 
ciierf'ctic development of heat. For this reason, 
dynamite glycerine must be at least to ilH per 
ciwit, it should further evaporate at IHO' U., leaving 
at the. most 0-‘2 per cent residue, and only O-Ori per 
cent ash. It should contain neither reduction siih- 
stances (acrolein) nor fatty acids, nor chlorine. The 
colour should be only wine-yellow, and the specific 
{iravity at 15" ('. should reach l-‘2(i‘25 ,- f-SfidO. 

Althoiifih most dynamite glycerines answer these 
reiiuirmuents, they notwithstanding often leave much 
to be desired on nitration as regards yield of nitro¬ 
glycerine, for which reason the usual methods of 
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cxaiiiinatioti for Uiis product ^ivc oo dcfinik' rcsultK 
as to tlu^ yield of iiitro-f,dyeerine. 

'I'lie frequently used method of Ilelim'r yields 
iiidis'd very exact results in the examination of crude 
elye.erim^; it is, howt'Ver, more or less useless for de- 
termiuinj; the ipiality of dynamite {ilveerine. The 
iiKithod e[Ves oidy cori'cct results when the elyeeriiie 
under ex:uuination is five from jiolyolyeerols. 'I'hese 
are formed duritif' the distdlation of glycerine as a 
eonsei|uenee of local over-lieatine, and are ahh' to 
iiffeet v(‘rv |)rejudicially the yield of nitro-elyceriiie. 
'I'hese jiolyelyeerols iX'sult only from the s)ilittine off 
of water, and in the estimation aecordine to Uehner, 
all the t'jll. H'sidue of the elycerine comes into coii- 
siderafion. Under thes(‘ circumstances a elycerine 
examined hy this method may show a con¬ 

tent of mor(‘ than lot) per cent. In nitro-elycerine 
manufacture, however, the quantity is only deter¬ 
mined hy the hydroxyl eniups contained in the 
elycerine, so that a product containintT jiolyelycerols 
yields a delieient ipiantity of nitro-elycerine. Whilst 
‘.)'lt;rm. f'lycerine should yield theoretically 227 
nitro-elycerine, corresiiondinp to 2lt)-7 per cent, 
there results from the polyelycerols only the nitro- 

ij'lr lOK 

,elycerine calculated from the formida A ^ y., ^ 

(where .r is the numher of compound mole¬ 

cules to a molecule). Itielycerinc fj;ives a theoretical 
yield of J8H per cent, and tri^dycerine only ItiS per 
cent. To what extent a polypdycerol content is qjble 
to reduce the yield of nitro-elycerine is well illus- 
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tratod by tlic follovvinf,' oxaiiipli'. A dyitaiiiite 
glyccriiK! that coataiiicd HO pi*r coiit 10 ]ior 

cent di^Iyceritie, and 1 ])er cent water, 

fjave accnrdinj' to the Hehncr method of analysis, 
07-08 per cent and 2 0‘2 per cent of water, 

and should produce tliei’efore on nitration a theoreti¬ 
cal yiidd of ‘iOO-T) ]>er (ient nitro-elyccrine; owinj' 
to the dif^lyccriiu^ content, however, the yield is re¬ 
duced about H-o jiercent, so that for the manufacture 
of nitro-f,dyc('rine the glycerine is not 07-0Hj)er cent, 
hut only 0;!-40 per cent. 'I'hi^ nitroecn-contimt of 
nitro glycerine obtaimsl docs not reach by far the 
theoretical heiire of IH-oO, so that the (|mility of tlie 
product is also unsatisfactory. 

The e.vaniination of dynamite f^lycerine by the 
acetin method mieht he e.xpccted to f,'ive correct 
results, as will be understood from the foregoing, 
since it depends entirely on the (piantitative estima¬ 
tion of the liydro.xyl f'roui)s. It is, however, 
scarcely to he expected that the polyelycerols would 
be able to withstand a boiline (jf some hours with 
acetic anhydride, hut on the contrary they hydrolyse, 
to glycerine and are estimated as such. On this 
ground, the acetic anhydride method must also bo 
rejected, ajjart from other defects of the j)rocess 
which must he taken into considciration. 

Frequently it is athuupted to determine the 
water contained in a glycerine by drying over sul¬ 
phuric acid in vaciw. This method requires some 
considerable time and is, moreover, not quite ac¬ 
curate, since glycerine, on account of its energetic 
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water-;il)sorbini.; power, retains water under these 
eonditions. All the reinaiuinf; nietliods ot "lyeerine 
estimation doseribed in the literature leave much to 
he desii-ed jiartly in accuracy, partly in simplicity. 

Tlie only ae,curate and absolutely rcliahle test for 
dynamite t,dy(;erine is therefore hy nitration and 
det(M'mination of the nitro-plycerme 
produced. The well-known nitration 
aj)]iaratus of Novak and Schagel is 
not very suitable for a rapid and 
exact nitration, since in this only 
some 80-100 g. glycerine can be 
nitratt'd, a quantity which one can 
neither weigh accurately on the 
analytical balance nor with the 
ordinary scales. A nitration by 
means of the above-named appar¬ 
atus, by the time that one has 
weiglied the dried nitro-glyccrine, 
take.s at least 1 il-‘2d hours; work¬ 
ing with proportionately larger 
ipiantities (150-200 g.) is a some¬ 
what dangerous undertaking, especi¬ 
ally for the inexjieriemied. 

For the rapid, e.xact, and at the 
same time safe nitration, an ap¬ 
paratus has been devised, so constructed that it 
permits both the glycerine to be weighed on the 
analytical balance, and also the nitro-glyccrine 
formed to he brought into a measuring tube ae- 
curately divided into twentieths of a c.cni. The 
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apjiaratiis shown in the tit^urc oonsisls of the 
oerimi pipiitte A, and tho moasuriiiK tube 15, wliicli 
is furnvslied with the cock 11, and is e,tdavoed at 
the to]) into a very thin-walled nitration vessel N, 
enclosed m tlie cooler K. The elycenne pi])ette 
IS furnished w'lth two marks, which correspond to a 
weight of glycerine of lU g., and is closed hy means 
of a glass ta]). Both this and the nitration vessel 
are lived by means ol clamps to the same retort 
stand. A nitration in this ajijiaratus is carried out 
in the following manner. The nitration vessel is 
Idled up lo above the fi.ved mark W'lth the nitrating 
acid and cooled to In ('., when one allows the e.\- 
cess of acid to run away through the cock H. While 
the glycerine is allow'ed lo droji from the jilliette A 
into tile nitrating acid as slowly as ]iossihle, for the 
jiurpose of thorough stirring, one conducts through 
the a[))iaratus a current of air dried hy means of 
concentrated siiljdmi’ic acid, and carries away the 
heat generated in the reaction by a rapid flow of 
cold water. An observation of the nitration tem¬ 
perature 111 the small glycerine mass is not necessary, 
esjiecially it the tem]ieraturc of the cooling water is 
only T2-1.') ' (’., and it passes through the cooler with 
an lulcquate velocity. Mi soon as the glycerine has 
run down to the lower mark on the pijiette, one 
shuts the cock of the pijiette, allows about another 
minute’s stirring, and then interrupts the air current 
hy shutting the cock H. After standing a ijuarter 
of an hour (with the cooling water running) the 
iiitro-glycerino comjiletely scjiarates from the waste 
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acid, wlierfuipon the latter is all(i\V(;d to run down 
to the zero mark, wtit'n the volume (if the former is 
read off, and from tlie I'esult is ealeulated tin* olycerine 
contained in the 10 g. weight. Since tlui ri'ad-off 
and calculated nitro-glycerme gives no proof of the 
quality of the glycerine used, a nitration must he 
carried through tor comparison under tlie same e\- 
])crimental conditions on chemically pure JOO per 
cent glycerine ; the result is noted once for all as 
corresponding to 100 per cent glycerine. h'or e.\- 
amjile, 10 g. of a glycerine gave l4-l-'i c.cm. of nitro¬ 
glycerine, and by the nitration lor comparison imder 
similar conditions of 100 ]ier cent glycerine, 1-1 c.cm. 
of mtro-glycerinc were ohtairied, so is the glyeerine, 
niider examination, irrespective ol the eon- 

teut found liy the lleliner or any other nii'thod of 
examination, valued as Jl l-'i : lo OO --- OO-.'i per 
cent dynamite glycerine. 

It is absolutely necessary always to work iiiuh'r 
the same conditions. It is inlvautageous to eiiqiloy 
for 10 g. glycerine, 00 g. nitrating acid (-M per cent 
HNO^ and per cent ]l,,SO^) and the reading of 
the nitro-glycerine volume is made at lo-fO' 
Since the size of the yield is eliietly dependent iqion 
the ratio between the glycerine and nitrating acid, 
the mass of the glycerine used should not much ex¬ 
ceed the limits O-O-lO l g. 

The apparatus permits m an hour an exact esti¬ 
mation to be easily carried out, which represents an 
advantage over other methods not to be despisfcd, 
and, since in the purchase of dynamite glycerine 
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(lifferenc(is fre.qiK'iitly arise hetwoen laryer and seller, 
owing to defective methods of examination, should 
he a very welcome laboratory a})paratus to the 
dynamite as well as to the glycerine manufacturer. 
On ac(!Ount of its simide and solid construction, it is 
very easily cleaned, and the risk of hi'eakage is only 
very slight. The manufacture of the, ap|)aratus is 
undertaken by the linn K|)hraim (fixiincr, of Stiit/.cr- 
hack, Thuringeii. 

DirriutMiNATioN OF IjImf, Kants. 

This ti'st, by means of which it is (sasy to dis¬ 
tinguish concentrated from distilled glycerine, is 
carried out in such a way that tin? gly<u'rine is diluted 
with twice? or three times its volume ot water and 
ammonimn oxalate? aelehed ; the prcse'ticc eef lime salts 
will cause? a deqiosit eef calcium eexalate?. 

The preesemce eif sedphuric acid, ge'iier.ally in the 
feerm of calcium sulphate? (gypsuml, can be- iisceertiiined 
by mixing the dilute-d glycerine with a seelutiem of 
baj-ium chleerielc ; -a re?sultant white? ele?]iosit preives the 
presence eef sul])hm'ic acid. If the? depeesit resulting 
from the? barium chloride? is seeluble in hydrochloric 
acid, this proves the' presence of ])hosphoric acid 
also. 


Tests Fern eiTHEii Imvukttiks. 

Glycerine? whie?h is somewhat acid can on distil¬ 
lation dissolve irein or copper from the apparatus 
and hereby become contamiuateel. These iron ceim- 
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|)(iuii(1m Cim ciisily lie iisciTtiiiiird 'ly tlic iulditinii (if 

II Mdiituni (il iiiti’i)-))russid(' Kudimii or sidicylid iicid. 

III liidli ciiscs red coinnitiDii dikes plaee in tlu' 
pi'esenee of irciM uniii|iimiids ; llie iiresenee of Cdiipei' 
can be proved by the aiidition id' aniinonia ; lieridiy 
tbe elyeerine, |)aitieidarly in I bicker layers of tlie 
liipiiil, liasii distillidiy blue coloriiition in the presence 
of copper. 

Some kinds of epcci-iiie liii\e a, peculiar smell 
wbicb is either sour or rancid. In tbe lormer ease 
it is yieiierally due to lormie acid or acetic acid, in 
tbe second to Init.M'ie acid. Formic acid can be 
rceoonized by miMiio tbe ydyeerine under c\:niiina- 
lioii with an ainiiioiiiacal silver nitrate solution ; in 
the presence id' formic acid, iiiiiiiediate se.)iaration 
of the metallie silvi'i' takes place; if the f,du-eriiie 
is pure, on beeomnio eidd, the liquid reiiiaills clear, 
and only on heatine reduces the amnumiaeal silver 
oxide to sliver nietid. Also hotli acids can be 
delected by the sense of smell, if the ^dveerine is 
mixed with snl|diiiric, acid. 

Ihityric acid is best detected by the odoyr; 
the e|Yc,.|'jiu' is rnbhed between the bauds and 
these are brouebt up to the nose; tbe presence 
of biitvrie acid is at once detected by the unjileasaiit 
rancid smell wbicb is pi'ciiliar to this acid. Further, 
this butyric acid test can be carried out in another 
nianner; to this end eipial volumes of alcohol and 
of tbe ydveerine are mixed, and to the mixture 
siilpbnric acid is added; in tbe presenoe of butyric 
acid, butyric ether is formed under these circu’m- 
15 
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stanoos, and the li(juid has a very pleasant and 
oliaraetcristic smell ot pine-apple. 

Allmnu'ii is jirecipitated hy means i»f tannic acid 
or in flocks hy aeidilyin” with acetic, acid. 

TkST SiaiAll C/ONTHNTS. 

Intentional adniteration of },dycerine can he 
made eitln'r with grape, sugar in Ihe form of starch 
syrnp, or for this purpose the tliick syi'up of beet sugar 
factories is used, which in addition to grajic sngar 
also contains cane sugar. We shall give later on the 
method by which these difl'erent sugars can be dis¬ 
tinguished from one another. In any case th(‘se 
a.dulterations with respect to relative prices hardly 
ever occur now. 

As a first test as to pnibable sugar contents, small 
quantities of the glyceritu'. to be analysed are mixed 
with kali lye and concentrated sulphuric acid : if the 
samples are free from sugar, then they are not alt(!red 
by these additions : it they contain sugar they will 
colour brown already when cold or on gentle, heating 
arid humic substances arise from the sugar. 

It has been proposed to determine the addition of 
grape sugar by warming glycerine w'ith the. so-called 
b’ehling solution (alkalineCopper oxide solution) when 
in the prescmcie of grape sugai' red copper protoxide 
is separated; as, however, pure glycerine gives a 
deposit in the Fehling solution, this test is hardly 
applicable. (This does not agree with the trans¬ 
lator’s exjierience.) 
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A very siiuplt; iiu-tliod of proving the presence of 
siif,'ar in fjlyceriiie is i)y ineiuis of the polaviiiK'ter ; 
glycerine, does not cause the plane of polarization 
to deviate ; snoars do, either to tti(' ri«ht or to the 
lelt. Glycerine which is of too dark a colour to he 
t(‘sted in a polariin('t( 0 ’ should ht' decoiorist'd hefort' 
tlie test. This can he aceomplislied hy ini.xino the 
olyeerine. with ()■! of its volunie of lead acadate, 
shakiuft and lilterinj,' from the residue; on ealeulat- 
in;; the suoar contents this dilution must he taken 
mto account. It is siniph'r to filter tfu; ^dyaterine 
to he tested throuofi dry spodiiiin wherehy it is 
suliiciently decolorized to enahle the optical test to 
he made. 

If t'lyeeriiU' containiiio suoar causes rotation of the 
plane of polarization, then tlu'ipiestion may possibly 
arise as to whetlier it has heen mi.x('d with potato siif’ar 
or also with cane siitjar syrup, the latter of which 
contains different ipiantities of cano sufjar and Rrape, 
supar. In order to determine this, it must first he 
ascertained hy how many deftrecs the plane of polariza¬ 
tion has heen rotated, and then the siiftar must he 
inverted, that is transformed into invert sugai'; fhis 
latter takes place hy heatine the ftlycerine to he 
tested for ten minutes with O f of its volume ol hydro¬ 
chloric acid to 70-80 C. ff originally the plane moved 
to the rif,'ht, and if the rotation, which now owing 
to the dilution with hydrochloric acid must ho reckoned 
01 higher, remains unaltered, then grape sugar 
alone, was present, if, however, the plane rotates to 
the loft after the, original liquid had indicated a 







iiiDVfMicnt to llic I'iolit. thou tin’s is a ))i'(iof that tho 
olyconiu' ooiitinnoil caiio siioar; oano siipu' iiiclinos 
to tho I'ioht and tho I'osiiUanl inviM't su^ai' to tlio 
loft. 


In ordi'i- toilotornmio sniall ijnanlitiosof oiu’oriiio 
in wino—an invoslioalion of iinjioi'tanco as to tho 
j^lycorino oontonts of tho wine itself as \v('ll as |ii-ov- 
ino whotln'r tho wino ha,s hooii inl<‘nlionally achil- 
toi’atoil tho hilloNMiif,' iWKU'.-s a( ooi'dino totionnali 
ollioial voonlations for tho tt'stino oi winos is 
adoptoil ;— 

(u) ]totonnination of f^lyoorinos in winos with loss 
than i sn^ar in 100 oin.'' 

()no hnndroil oni.-'of wino arc ovaporatod in a pon’o- 
lain dish ovor a watoi-liath to ahonl 10 oni,”' and 
tho rosidno is inixod with ahont I o. ipiart/. sand 
a,nd so ninoh nnik of linio of 10 poi' oont CaOtll), 
that to ovorv 1 oxtnuit l-a-'i oin.“ milk of Inno is 
added, and ovaporatod practioally di'v. 'I'ho damp 
vospliio is inixod with about ri cm.'' of alcohol at lit) 
per ('(‘lit by wofolit, tho mass attaohino to tlu‘ 
sides of the poi'o.olain dish are loosonod with a spatula 
and rubbed into a fine pas(^‘ 'with a small addition of 
alcohol at 00 per cent by moans of a small pestle. 
Spatula and posllc are, then rinsed with the same 
stroiinth of alcohol. Constant stirring; takes plaw and 
tho dish is heated in a wator-liath until it bo^dns to 
boil, and thoolondy aleobolio liijnid is poured tbroiif^di 
a small filter into a small receiver of 100 cm." con- 
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tents, 'riic powder-like residue reiniiiiinie in the 
dish IS iteiiin stirred v\ith ll)-l'i ein'' ol' iiieidiiil, 
drawn iiff hid., the extrae.t pmired into the )()() cni." 
reeeiver, and tliis jirneess repiaited for so lone miiil 
the ainonnts of the e.xtraets are ahont ('i.") eni.'* the 
insidiihle residue remaining in the dish. 'I'hen the 
small Inniud attaidied to the IIKIeni.'' i-eceivi’i'is rinsed 
with aleoho], the aleoholie exlraet IS cooled to |;V , and 
it IS tilled with aleohol at dd per cent to ]()() eni.“ 
Afler vieoroiis shakine the aleoholie extract isfdtiered 
throneh a plaited tiller into a i^radiiated plass 
eyhiider, DO eni.'' hllrate are poured into a plass dish, 
and evaiiorated over a liid,-water hath avoidine any 
powerful lioiliii;;. The residue is collected with siiiiill 
ijiiantities of ahsohite aleohol, the solution lioured into 
a divided class cylinder, tirovided with a stopper, and 
the dish is washed with small ipiantities of ahsohite 
alcohol, nntii llie alcohol solution amounts to I'xaetly 
In eni.“ 'I'o this solution T-o eni.'* of ahsohite etlier 
should he added threi'times, and the solution should he 
Well shaken after each addition, 'f'hee.losed cylnsdor 
remains slandinc until the aleohol ether solution is 
ipiite clear; then the solution is poured into a Weifth- 
inc class fitted with a ttround stopper. .After the 
i^lass cylinder has heen rinsi'd with a mixture (ahoiit 
h cm.”) of J volume id' ahsohite aleohol, with J.t 
volumes of ahsohite ether, and this liipiid has been 
poured into the weipdiinp ftlass, the alcoholic ether 
liquid is evaporated over a hot hut not hoilinc water- 
hath, when violent hoilinp of tlu> solution must 
he avoided. After the residue in the weif,diinf’ ^dass 



lias bdcciiiu' a thick liipiid, the ^'lass is placed in a 
dryine oven lietween the douhle partitions ot which 
water is boiline, and after one hour's drying it is left 
in the exsiccator to cool and vveiohed. 

(/)) fn wines with ‘2 ff. or more suear in 100 cm.-' 

Fifty cm.® ot wine are heated in a laree I’eceiver 
over a water-hath, mixed with 1 f;. (juai'tz sand, 
and small ijuantities of milk of lime are added 
for so lone until the mixture which at first turned 
dark has become clear again and assunu'd a smell of 
lye. The mixture is warmed in a. w'ater-bath and 
constantly shaken. When cold, 100 cm.® ot alcohol 
at IN) per cent are added, and the resultant deposit 
left to settle, the alcoholic solution is filtered off and 
the deposit washed with alcohol at 00 per cent. 'J’he 
filtrate is evaporated and the residue treateil further 
according to the regulations ff)r wines with lesser 
sugar contents. 

According to the decrees of the Committee of 
Wine Statistics in Germany it is recommended that 
an ohjection on account of addition of glycerine is 
juitified when with a total glycerine content exceed¬ 
ing O-.'i g. in 100 c.cm. wine, the extract residue 
(extract reduced with res]Tt!ct to non-volatile acids) 
c insists of more than two-thirds glycerine, or, with 
a proportion of glycerine to alcohol of more than 
10 : 100, the total extract does not exceed 1'8 g. 
per 100 c.cm., or alter deduction of the glycerine 
from the residue extract, 1 g. in 100 c.cm. 
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Dk'I'KIIMINA'I’ION of (TLYL'EIUNJi IN JilvKR. 

The (h'tcnuinatioii of tho ^lycoriiK- coiilainwl in 
hoer can be earned out as follows:— 

50 cm/' of beer are evaporated witli about 5 jf. cal¬ 
cium hydrate to tbe tbickness of syrup, and then 
mixed W'itb 10 coarse pow'dered marble or sea sand 
and l(dt to dry, but tbe residue should not be quite 
dry or bard. Then it is completely separated from 
tbe dish and boiled with 1()()-15() cm." of strong 
alcohol at about Oli per cent. After filtering, the 
alcoholic extract is evaporated or distilled, and the 
residue is af^ain dissolved in 10 cm." alcohol. 

To this solution, 15 cm." of ether are added in 
three portions, the solution is tborou''bly mixed after 
each addition and left to settle. Tbe clear ether 
alcohol solution coTitainine the f;lycenne is poured 
olf, the residing aj'ain treated with 5 cm.® alcohol and 
shaken with 7’5 cm ® of ether in two portions, when 
tbe f^lycerine remaininf,' in the residue is dis.solved. 
In a weif^hed weifjhing glass tbe ether alcohol solu¬ 
tion is evaporated to the thickness of a syrup, ^ind 
then left to dry an hour in a water-bath drying oven, 
weighetl, and tbe glycerine tested for the presimce of 
any sugar. Or, the ether alcohol solution contain¬ 
ing the glycer-iiui can be evaporated in a platinum dish 
and, after drying, weighed, when the contents of the 
dish can be ashed in order to determine any exi.st- 
ing mineral suljstances, and separate them from the 
glycerine. 
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Txvi;s’I!(i.\'1'Ii(X di- Xi'I'1!i)-(;j,vc];i:i,\j, vxd 1 )^ n nmi'i i;. 

'I’llK iuiiily.sis cif uili'o-^lyciTiiii' (•(unpi'iscs iriiistlv 
llic (|liiilitiiti\(■ test Ini' or iilkali; tile ili- 

vcst.iy'atioii of dyuaiiiitc and tho dctol'iiniinlion ol' ils 
(.•oinposition is varied aceoi'diiie to wlietlier it con- 
tiuns llu' iiitro-olycK'rine only alisorlied or yelntinizeil. 
Speeial methods of investigation should he made tor 
ex|>losi\e Gelatine and oidalme ilynamile, and hnall\ 
eertain slahility and Iieat tests come into considera¬ 
tion. 

Ax.u.\sis OF Xt'rifo-Gi.vci'.niM; as 'jo .\ciii isn 
Ai.kai.i. 

A sample is placed in a sejiarator, dislilled water 
poured over it, and it is well shaken. ISy the a,d- 
dition of some drops of meth\l oran^n' the i-eaction 
is ascertained, and alter an addition of l-d drops of 

hydroidiloric acid Llic coknir slionhl change. 

,1 ■' 

Ax.VLYStS OF' D\XAMl'I'F. 

l'’or this purpose Hess's method should lie used, 
which is as follows: The dynamite should he 
treated with water-free ether, and the remaining; oil 
should he, tested hy lettiiiff a piece of (iltcrinj^ 
CTW) 
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|);i|)cr alisorl) it and tlini (Ictoiiatiiif^ on an anvil. Jf 
Ihr oil is dissolved in aleoliol and mixed with a Kohi- 
lion of aiiinioiiiiiiu siil|)liide in aleoliol, then |)olysid- 
|ihiile IS I'ornied, and later the sulphur se|iarates. If a 
drop of the oil is plaeed in a solution of ereeii vitriol 
ini.xed with livilrochlorie arid, and if this is wanned, 
then the nitrous oxide ri'action should result. If a 
drop of the nilro-e|\eeriiie. IS added to a potassiiini 
loilide stareh solution aeidilied with diluted sulphuric 
acid and iiii.xed with a few frauinents of /.inc, then 
Ihe liipiid turns blue. Tf the oily deposit is evidelitl\ 
iiniloriii, and its specific Gravity ahout 1 -ti and it has no 
]iartieiilar odour, it inay he taken that it is only coni- 
|ii’si‘d ol nitro-plyceriiie. ]f iiii])ure ctliiT has lieeii 
iisi'd then the impurities will he found in the residue. 
If there are iiiore than tittces of siiljihiir, jiaraHiii, 
and I'esiii, they separate from the nitro-e|ycerine. 
In order to alial_\se these, some of the sejlarated suh- 
staiice IS taken and jifessed between lilteriiif; paper. 
The sulphur separates in the form of crystal and can 
he recop ni/.ed therein as also by its smell and tlaiiii' 
on hemp ipnited If the e.xtraid, freed from (dfier is 
t reated wil.h cold alcohol, then para,Hill remains behind. 
.\iiy rosin can, by hoilinp with a soda .solution, lie 
s'lponitieil and isolated from the soap hy jirecipitation 
with Indioehloric acid. Should all three substances 
be in the dynamite at the same time, the nitro-ply- 
eerinc should first be decanted and the residue care¬ 
fully jiressed between tilteriiip pajier; then by boiliiip 
with a soda solution the resin is lirst separated, itnd 
the residue vvashi'd with water and dried. I’art 
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IImtooI’ c;i,ii he treated witli iKjua regia in order to 
traiirttorin any existing sulphur into sulpliuric acid 
and this identilied in tlie I'orni of barium-sulphate; 
another i)art can he hoiled with aniinoninm sulphide 
solution when the sulphur dissolves witli the formation 
of ammonium-polysulphide, the ]»ara(ilin, however, on 
cooling swims in a crust on the liipiid and is then 
washed with water, dried, and can be further tested. 
Th(! residue of the extraction is then tested miero- 
•scopically when kieselguhr, wood meal, and charcoal 
can be recogiii/.ed by their construction and colouring. 
Jlrow'ii coal and pit coal are distinguished by the 
nature of their products on dry distillation. Brown 
coal gives acetic acid or ammonium acetate. If the 
residue is reduced to ashes, then in addition to wood 
or coal ashes, otluu- mineral substances are, found 
which can easily be determined by the \ycll-known 
analytical methods. 

(^nANTfT.A'rivr; I'ixa min.vi'Kin, 

blither a weighed amount of dynamite is placed 
on a di-ied and weighed linen filter in a funnel 
and extracted hy frequently pouring ether on 
it, or a weighed amount is mixed with ether in 
an lilrlenmi'yer flask shaken frequently, and the 
whole IS filtered on a linen filter and again washed 
with ether, The other extract is transferred to a 
beaker and evaporated on a water-bath at 40"; from 
the moment the extract clouds, attention should be 
paid. As soon as the cloudiness disappears again 
the beaker is placed under the bell of an air-pump, 
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uniler whicli tlici-f is also cak-iuiii clilorido in order 
to remove the last tiuces ot ether and moisture. 

If in tlie dymuiiite, in addition to nitro-f^dycerine 
thei’o isparalhn, resin, salphur, or similar suhstani'es, 
then the etlier-IVeed c.xtrae.t can ho weighed on dry¬ 
ing and wa,rnu!d with a soda solution over a water- 
hath. Herehy tln^ resin is freed and hy decanting 
and wa.shing with distilled water can he separated 
from the residue. Tf to this solution hydrochloric 
acid is added, the resin precipitates. It can he col- 
leetial on a filter dried and weighed at lOO", washed, 
dried, and again wtdghed. 

'I'lie nitro-glycerine is e.\tracted from the lesidiu^ 
with high percentage alcohol, decanted, and the re¬ 
maining amounts of paraffin and sulphur are rinsed 
with strong alcohol, dried and weighed. In order to 
separate the sulphur from the jiaraffin, the mass is 
warmed with an aqueous solution of ammonium sul- 
)diide, left to cool, the pai'alhn layer is broken through, 
decanted, washed with water, and the jiaraffin dried 
and weiglu'd. The quantity ot nitro-glycerine ajid 
of the sulphur is found from the differences. 

'I’he residue remaining from the extraction in so 
far as it is only composed ot fire-proof materials is 
dried in a stream of dry air at (10' and weighed, then 
reduced to ashes, and on cooling again weighed, in 
order to ascertain from any small differences whether 
small quantities of organic suhstances were contained 
in the residue. Tf it contains other substances 
as well, then the residue is dried and weighed ’on 
the filter, treated with hot distilled water, and the 
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solution cvapoviittMl, (li icil at 12(1 , and tlu' rcinainiiif' 
rcsidm' aoain wnioluMi If cai'lKunites arc present, 
tlie extract, if it eontains no elilorates, should he 
taken np with water aeain, neutralized with nitric 
acid, evajiorated over the water-hath, dried at 120', 
and aeain weiehed. Ilendiv the earhonates are trans- 
lornied into nitrates, without inodifvino the existine 
extractive suhstanees ; from the dilference of the two 
hist weights obtained the (piantity id' earbonie. acid 
can be determined. 'I'lie dry mass is bereiipon beatod 
to rediu'ss and on eooline damped with nitric acid, 
liberated from till' free nitrie acid apain, apain heated 
to redness, and linally on coohii},'weif,died. Then all 
the water-extracted salts are jireseiit as nitrates, and 
the oreanic substances destroyed, 'Fbe differeiu-e be¬ 
tween the two last weii;hines accordinttly ftives the 
(•(intents in oreanic soluble substances. 

If in the watery extract chlorates were also present, 
then the earbonie acid must be determined by pre¬ 
cipitation with lime determined, and in one ])art alter 
eyilioratine and hcatine to redness the, chlorate 
can be determined in tin' I'orni id' silver chloride. 
The ijiiantity of nilric acid can be determined in a 
second part of the extract,by clianeine into ammonia. 
In the residue from Ibe e.xtraction by water only char¬ 
coal or similar organic substances can be contained 
as well as insoluble absorbents. 'I'lie orttanic sub¬ 
stances are n'lnoved by reduciiiff to ash and tlie 
residue is weighed on cooling;, whereliy the weiglit 
of the insoluble mineral substance is asci'rtained. If 
several mineral substances are present at tlie same 
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then ucconliiif,' to (he wcll-knii'vii tiK'tliod tlioy 
can lie ilcti'niiiiu’d siiif^ly in tiui |■l'^i<ln('. Jf, linw- 
cviT, M'V('ral (l|■J;anlc iil)sni’l>('nts ai'c prnscnl, llic pi'n- 
|)i>rtii)ii can mdy Ih' a|)|)i'n\iinafcly deicnnined liy 
nn'ans((f llicir clcincntai'v canpoMtidii 

The stal)ilily nl' dynamite is delei'inined hy tlie heat 
tesl, and riu'thei' iiy a thi'ice-repealed I'l'eezinp and 
inelline, as well as hy exposure for nipht da\s and 
nights at do M ith rejiai'd to any oozine of thi' nitro- 
o|\eerine. Any iiudmalion to ahsoih hnniiditf with 
(Aentnal separation of nitro-e|\cei'ini' can he tested 
hv exposine over a vessel tilled with water foi'twi'iity- 
liinr honrs under a plass hell-jai. 

Tfstim; III' I'Imm.osivi; (Ii-.i, \'rixi; ami (lr,i,A’riM: 

1 N VMi'ri;. 

Tlu' analysis aeeordiiif; to Ik'ss is as follows-- -- 
iliil ire ,i ii(ili/!^is \ slice is cut out of tin- 
middle of the eartriilee with a knife of wood or 
horn and cut up into siiiall pieei's placed in a small 
receiver, and a niixliire of 2|)arls of water-fri'c idlicr 
and 1 part water-free alcohol is floured overit. 'riiei^e- 
hv the nilro-o|yc(‘rine, collodion cotton, as well as other 
admixtures of oanifihor, resin, parat'lin, and sulfihiir 
are dissolved. The extract is mixed with an excess 
of chloroform, which precipitates the collodion cotton. 
The solution ahove it is poured off, and the residue 
is pressed hetween filtering,' ftapiw. 'I'lic separated 
collodion cotton is recooiiized hv its coinhustihility 
and its explosiveness caused hv shock, as well as its 
hidiaviour in the presence of sodium sulphide sohitfon 
from which it is freed by boiling. On boiling with 
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hydrocliloric acid and sulphate of iron a nitrous oxide 
reaction is ^'iven. 

Tile poured-olf solution is lieated to dO whereby 
the largest part of the ether, alcohol, and ehloro- 
forin evaporates. Then the teinperatiiro is i-aised to 
S()“ wherehy these solvents are completely renioved. 
'J'he residue is treated in the same mannei' as was 
described for dynamite. Should there he still tri- 
nitro-cellulose in the resiilue freed from chlorates 
and nitrates, tlu'y can he ascertained as follows:— 

f. F>y observation under a microscope with polar¬ 
ized lioht. d'he Irinitro - cellulos(> shows a blue 
colour, the non-nitrated cellulose a red-yellow play 
of colour. 

•J. By hoilino the residue with hydrochloric acid and 
sulphate of iron, wherehy the nitro-cellulose oives a 
nitrous oxide n-action. 

d. By hoilinji the residue with alcoholic caustic 
potash solution and filteriiif;. If the filtrate is slightly 
acidified by sulphuric acid, it indicates free nitric 
acid or nitrous acid. 

(^nA.NTnwTivii Tnvkstioation. 

An average sample is taken and divided with a 
horn spatula into small pieces, and it is loft for five to 
six days in an exsiccator over calcium chloride to 
di'terminc the moisture contents. 

The beat moans of removing the nitro-glycerine and 
the collodion cotton from the gelatine explosive is to 
treat with alcohol. This is best accomplished in an 
Erlcnmeyer flask in which 5 g. of the finely divided 
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1 ,’oliitiiious explosive is j)lace(l, '200 cm:' etlier alcohol 
poured over it, constantly shaken, and left for some 
hours ; the solution is mixed with an excess of chloro¬ 
form and tlie remainiiif,' mixture is (iltcrod through a 
dry and W’eij'hcd filter. By heatin;,' on a wator-hath 
to dfi the filtrate is freed from the ether alcohol. Tf 
(ximphor is eontaimal tliendn, then the residue is 
shaken with carhon hisulphide. The ether extract 
can' at once he filtered and the nitro-eellulose pre- 
(dpitated hy cldoroform from the filtrate, hut this is 
a le.ss accurate method. 

The residue remaining on the filter can still con¬ 
tain nitro-ei'llulose. as well as zumic powder. It is 
diied at (it)' in a diy stream of air and then weighed. 
'I'lieii the process is (continued as in the case of dyna¬ 
mite. I’art of the residue can ho hoileil with a con¬ 
centrated solution of sodium sulphide wherohy the 
ti’initro-celluloso is dissolved. The solution is filtered 
tlirou<;h a weighed filter, washed carefully with water, 
dried, and weighed, h’rom the loss in weight the 
trinitro-cellnlose content can he determined. An¬ 
other part of the residue is treated with hydrochloric 
acid, whereby the carhonate anil other bases go into 
solution and can he determined, whereas the dried 
and washed residue then only contains organic and 
mineral (insoluble in hydrochloric acid) absorbents. 
By reducing to ash, the organic substances can ho de¬ 
termined from the difference. 

Stability and Heat Tests. 

The stability and heat tests are carried out mostly 
according to the English methods. Since the com- 
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inoni’ciiiciil of (lociimposition miikos itself iiiipiueiit 
Hirou”li the splitting olT of nitrons neid, tliese. tests 
are liaseil on tliu deteetinn of tliis, wliieli is e.ffeeted 
witli the aid of ptiiassimn iodide piijier, oi' lietti r, 
stnridi-iodide ))apor. Nitrons aoid liberates iodine 
from ])otassinm iodide, whieli with standi ]ias1e 
eives a dee|i hhie eomjionnd of standi iodide. 'I'he 
test, wliiidi requires s[ieeial a]iparatns, is iisniilly 
carried out at Kit)' K. (71 


Till', Kmi. 
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Fin. 6.—(See page 12ii.) 














Acirjiciicid, 21, «‘l, 221. j 

Aei'lono, KlycM'jne obtainaUlo: 
innn, 51. 

A<n(i, iicetjc, 21, ()U, 224. 

— hntyric, 21, 22, 224. 

— aaproic, 21. 

— cjirlKmio, 6U. 

— formic, IH, 22, (»il. 224. 

^lyooric, 24, l>il. 

— f’lycollic, 

— hydriodic, 17. 

— liydrobroiuie, 17. 

— hydrochloric, 14, 22, 22, (».2. 

“ isoleic, 41. 

' ■ nitne, 24, GO, 72, 7K, 7'.l. 
oleic, 22, 211, 21, 24, 17, 102. 

— OKllllC, IK, 00. 

— palmitic, 22, HI, 22, 27, 102. 

— propionic, 21, 23. 

- Rodium phoKphttte, 04. 

— stoariit, 22, 31, 37. 

— Bulplmric, 22, 31, 22, 20, 27, 

3H, 20, 00, 70. 

— valerianic, 21, 22. 

Acrolein, 12, 17, 10, 53, 50, 50, 

00. 

— • production of, 20. 

— vapours of, 27. 

Alcohol, 47. 

— ally], 00. 

AlUield’s copying ink, 104. 

Allyl alcohol, 00. 

-proiluction of, from glycer¬ 
ine. 18. 

- iodide,17, 18, 00. 


Allyl Kulphidc, 00. 

— Kulphocyanide, 00. 

.Ainmon-gelatine dynamite, compo¬ 
sition of, 120. 

Ammonium nitrate, 124. 

Ammon-weather dynamite, com- 
}>osilion of, 128. 

Analysis of glycerine, chemical, 
208-30. 

Antiseptic soaps, liquid, recipi; for, 

100 . 

Atlas powder (America), 120. 

i BvnnAiiKNK air-stirring process, 

I HI. 

! Tlarinm carbonate, 40. 

— nitrate, 112, 112. 

lloue-charcoal, 52, 01, 02, 02. 

; liottger’s composition for a copy¬ 
ing ink, 102. 

Brain’s explosive powder, JOl, 
117. 

Bran, prepared, 112. 

Buchhaister, logwood copying ink 
according to, 104. 

Buildings, construction of, for 
nitration purposes, 82. 

Butyric acid, 21, 22, 224. 

Cambium carbonate, 01. 

— - chloride, 34. 

— oxalate, 04. 

— phosphate, 04. 

Caproic acid, 21. 

Carbon, 112. 
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('iirbon <lu>\uU', IH ■ 

Ciiibonu^ jiciil, ♦>'.>. I 

Cartvul^es, turn*. 104. 

— „ toi h'o/.rn (iynamite. HU. i 

— iinmUliiiK ol, 10 J. ] 

CaBtor s«'«-<ls. IM. ' 

Caii^stu* )\e, 47. 

Collii!os»‘(lyimmili', 101. 110. 

Chajcoal. ll:i, J24. 

— lilk'iN, 02. 

(0u*ini<’ul aiaihs!^ iff ;^Myc(,tuh', 
•iOH-OO. 

Clima i-h\\ a" sul>OitiiU‘ l<»i- in- 
Insuria) caitli. 111. 

(•liloi'hydnii, 20. 00. 

Chloilndniis. llir, 1 4. 

Clilonm-, 1‘). 

(Onmnof^rajih mas.M‘^, l-ll 
Clay Uynaniiti", 111. 

(N>l<jur prmlin}', ini-'cniitinnh in 
<ronn(*i*tion witli, 100. 

C'4il<mit.'il ln‘<-lngrapli inkh, |a•^.‘'.<'rlp- 
tioiiH foi \arum■^, 3Os. 

C^oloann" nialtc-i-j used loi pi<>- 
diiction nf lii‘<:lo^'i’a.))li mk-', 
100-7. 

ConiliMis<T. cnnstriK'linn cil, toi f'ly - 
(•(‘rinc distillation. 01. 
t^opyiM” ink, Allfi<‘ld‘s, 104. 

—. — Hu-iiunj'hatn jccijK! fnv, 
lOi. 

-loiiwiKid, loi'ipt; for. 30 4. 

- - inks, JOl. 

CosiiKjtics, usi‘ ot ^lyi’cnne in, 

* 

(O v'-tals, Kly<'crinc, 07. 

DENfTIlTFM’VToa fof o\tl iO’l 111J4 

Ultra; acid, H7. 

Uibronihydiin, 17. 

Diehlovhydnn, 20. 

Diglyceniie, [noductam of, 00. 

tutro-mono-chlorliydnn, IM). 
lJualin, JOl, IlH. 

— cartrid^eK, 1 Irt. 


Dualin, di.sadvaiila^c ol, as coin- 
parrd with dynaiiiiti', 1 IS. 

Ilyiiaiiiito, 00. 

animou-^idatinc, couipositioa 
of, 120. 

analysis of, 2:;i, 2142, 2I4I4, 2H4, 
2;50, 200 

ciirli kIj^c’s, ordnmiy, 101. 
Cidlulov, 101. 

with idaunu jilly-actnc absorb¬ 
ing' inatiuial, 100. 
non-actiYc absorbing 
niatciial. J04). 102. 
la«‘t,on, loo. 

liM/Yii, jiro]M‘ita-h of, 100. 
j/clalino, 102, 111. 

conijiosition ot, 120. 
j'lycciinc, o\»nima1ion of, by 
acftiu method, 210. 

- - test of, b\ nitiation, 220. 
{j;ubr, coinjioHition of, 12s. 

— f/IIM-COltoil, Jtl2. 

and litliofraklciii, cxi»criincnts 
witli, 110. 

inannfactuic of, <lan|^ci con- 
m‘(dcd with, 100. 
and iiitio K'.'ceiine, niM-sfiiia- 
tioii of, 2.H1. 

, - piopcities tit, 100. 

ot Von^cs (h'laucti) 120. 

- Wetter, OH. 

Dynamites 2, 0,, and 4, ItH. 

2. .‘4, and t, <*om])osition of, 
IJO. 


<let5onijK)sition of fats 

■ ^'.42. 

)•lplbromllydrlll, 17. 

' 1'lpu‘hlorhydrin, Iti. 

Ktliyl aleohol, 21. 

Ksaporation upparatiis used for 
eouceiitruliou of the lyes, 40. 

I Kxplosivt! {'(•latnie, 102, 111. 

-coinpositam of, 122, 123, 

121. 
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l^xplosivi* j'tilatiiic atiil ^clutiiwi 
^IvnaimU', tesLiHL' of, 2.-^5, 2^57.. 
2;iH, 2:i;i. i 

— - - preparation of, 121. i 

Fat - sHiiTi'iNo, enzyme nietliod ! 
of, 42. I 

- - by Hteam. jiro:.U‘ss (il, IJ, | 

l*’ats, (leeoin])osition of, 1(\ en-' 

zyiiies, 12. 
by '.\~K 

— „ liy stoiiin. 40. 

. . |)\ Milplimle ucul. .'01. 
saponifi'tatioii of, 1)\ means of 
ea 11 ^ 1 1 e alkalies oi I 


“ Oeli^niL '* (j^ebitine dyminute), 
124. 

(ilaiilfor’s salts, use of, m lowei- 
iii ;4 e\|jlosioii ti'mjHruture of 
dymuxiite, OS. 

dliK' and cel l tie, preparations 
of, I In. 

(tIumtic acid, 2 1, O!!. 

(llveernle, bad, 120. 

(rlycei'ides, 22. 

(ilyi'eritie, action of lodiin- com- 
jiiiimds on, 17. 

— aiblitioTi of, to rIcoIioIs, 100. 
towiiU!, beer and bijueiirs, 
lOli. 


([iiiekiime, 22. i- adulleiation ol l)e\eiii;'. s with, 

— by use ol iinicklime, ;0>. I I OS, 202. 

— With Milphniic acid, 27,; iipplied to the iiianntaetun'ol 
15. , inks, 150. 

tabir shosvin*' defamipo.sition ' - to microseop^, 120. 
jf, by steam, 12. ;— to the wea\nig uidnstry, 

Fatty acids, separation Ijom ”ly- 201. 

cerine, 20. - in hcei, determination of. 220. 

■ - actds. pnahiction of, h\ use ol — hoiliny; point of, bs. 
caustic alkalies, 22. — cement. 120. 


b^ilters, charcoal, 02, 

Formic ac.nl, is, 22. 00, 224. 
Fulininatni}' dynamiU-, 121. 

Fuse oartndpes, J04. 

“ — for frozen dynamite, lOJ, i- 

Gak meters, ^'lyceiine as filling; m, [ • 

202. j - 

Gelatine dynamite, 102,111. !• 

- No. 1, composition of, 122, ! 

121 . ' 


helniMonr of, on treatment 
with ehmiinail reai'ents, 
120 . 121 , 122 , 122 . 

— chemical analysis of, 20S-20. 
-- - properties ot. li. 

• for clay modelJinj;, 201. 
cold croani soap, 102. 

— comjrosition ol, 7. 

— compoumls, 7-10. 

— contents, determination of, 

211 . 


-co.nposiliou of, 120. i — copyiiiK ink, ll»2. 

• - ■ discovery of, 121. !— cream, recipes for, 170, 17H, 

— — and explo.sive Kolatinc, test-! 170. 

inK of, 2n(i, 227, 22H,; — ermie. 50. 

‘■^50. I— -- distillation of (Van lluym- 

-kncadiiiK inaclii nes for pro-, heckeV and W. F. Johb'in’B 

duction of, 122. I apparatus for), bl. 

- — manufiwtimi of, 122,122. !-- deliinin{» of, bl. 

-- explosivi', 07, 102, 111. j — decoloration of, b4. 

—- glycerine, 117, NS. j decomposition products of, 10. 
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Glycerine, derivation ol word, 2. 

— discovery of, 1, 2. 

— — cryatallizinj' property td, 

(in. 

— - distillation of, li'i. 

— _ apparatus, construction of, 

r)l. 

— - condenser for, construction 

of, 54. 

— — rej^ulation of stcHin in, 54. 
-- for d.vnamitc - making, ex-1 

amination of, *2Jd. ’ 

— emulsions, 17d. 

-- ether, 12, 15. ! 

— exteimive uses of, 5, 4, 5. , 

— for explosive manufaelure,' 

217. 

-tl»e extraction of perfumes, 

1(17. 

— for tilling gas meters, 202. 

— filtration of, 01, 02. 

— --of, over bone charcoal, 04. 

— gelatine, 147, 14H. 

— - glue, 140, 147,14K. 

— — maBses for making hecto¬ 

graph blocks, ir>0, 151, 
152. 

— anil glue, preparations of, 145. 

— glue for printing rollers, I4H, 

14‘l, 150. 

• - jelly, recipes for, 176, 178. 

—1 from lead soap, 27. 

— as u lubricant, 205. 

— nitrated, explosive qualities of, 

72. 

— nitration of, 217. f 

— - - of for producing powerful 

explosives, 1. 

— obtainable from acetone, 0. 

— oxidation of, 60. 

— plaster, 104. 

— produetioii of, 1, 8, 9, 27. 75. 

— — of allyl alcohol from, 18. 

— properties of, 66. 

—'pure, 5. 

-- priHluction of, 51. 


Glycerine, purification of, by 
menus of crystallization, 65. 

— - soaps, 182, 185, 184, 185, 186. 
—- liiprid, production of, 101. 

— - from soap lyes, recovery of, 46, 

48. 

soaps, superfatted liquid luno- 
line, recipe for, 105. 

— — transparent, production of, 

1H7. 

— solubility of various substances 

in, 70. 

— solutions, table giving specific 

gravity of aqueous, 67. 

, solvent propierties of, 70, 71, 

; 165,104. 

— siKJcific gravity of, 66. 

j - in the stearic acid factory, pr<»- 
I duction of, 20. 

; • - test for sugar contents in, 225, 

j 226. 

I - - tests for impurities in, 225. 

— toilet rceijies, 176, 177, 178, 

170. 

— treatment of, with haloid acids, 

15. 

- — — nitric acid, 75. 

— use of, for medical pnriKises, 1, 

104. 

— — in paper iiiuking, 206, 

— -in perfume making, 70. 

— -for preservation of furs 

and animal skins, 154. 
- --of whole ani¬ 
mals, 157. 

-in protecting metals 

which rust easily, 205. 

-— in soup manufacture, 1, 

70. 

--in lecdmical chemistry, 

70. 

— -in textile industry, 205. 

--in tobacco manufacture, 

206. 

-— in toilet - preparation, 

1. 
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Glycerine use'l tii the nmnufiicture 
of leather, 140. 

-of soap, IHI. 

-prejMivatioii of cos¬ 
metics, 17i{. 

— production of c(»pyinK 
inks, ll>J. 

Y}i{K)urK, 55, 50, ()0. 

— water, tlu‘natuie (d, 14. 1 

— ^ilh water, niixtur(;K of {tiiljlesl 

showinf» sjwihc ^^'ravito's), I 
21 ! 
-- m wine, determination of, i 
227. I 

(ilycero-phosphoric ju;nl, Id. : 

sulphuric acid, 10, 2H. i 

(ilyeerose, Oil. i 

Glycollic acid, 00 
Gnhv (lynHinito, !I7. 

eomposiliun of, 32H. 

Gun cotton, 72, 7d, 7 h, 1»4. 

• — dynamite, |02. 

Gypsum, 54, .47, 45. 


Hkckmann, ijlyceriiie distillation 
apparatus, of, 5H. 

HectoKmpli blocks, makins, fnmi 
Klycerine-jiUie and gelatine, 
150, 151,152. 

— ink, black, rwipe for, 100. 

.- green, rccii)e for, IfiO. 

-red, recipe for, 150. 

-violet, recipe for, 15rt. 

— inks, 156, 157. 

— masses according to Wortha, 

155. 

-fonnuliE for making, 155, 

1.54, 1.55. 

Herculee powder (America), 125. 
Hydriodic acid, 17. 

Ilydrobromic acid, 17. 
Hydrochloric acid, 14, 23, 32, 63. 
Hydrogen, 60. 

— sulphuretted, 26, 


Ink, copying, Alltield’s, 164. 

— — jlirimnghani, 161. 

— — Bottgor’scomposition fora, 

163. 

-glycerine, H12. 

— thin blue, reeipe for, 15H. 

-• violet, hectograph recipi- for, 
1.5K, 1.56. 

Inks, copying, 161. 

— glycerine applied to the nmnu- 

facturo of, 1.56. 

— hectograph, 156. 

-- - recipes for, 15H, 1.50, 160, 

161. 

Iodide, allyl, 17, IH, 60. 

— jihosphorus, 60. 

lodiiu' eomjKmnds on glycerine, 
action of, 17. 

Isoluiu acid, 41. 

drnsoN powder (Aiiiorieu), J26. 

Kakim) dynamite, 125. 

Karbomt dynamite, 125. 
Kieselgulir, 00. 

dynamite No. 1, 00, 100. 

• - applications of, 110. 

— — discovery of, 102. 

— - mauufairture of, 103. 

-- (iimlities of, 100. 

Kneiwlitig uni,chines for production 
of gelatine dynamite, 123. • 
Koloniai powder, 101, 116. 

Krebit/. process, the (preparation 
of hme soap), 35. 

Kubin’fi weather dynamite, com¬ 
position of, 12H. 

1jka]> glycerine, 130. 

— oxide, 2K. 

— soap, glycerine from, 27. 
Leather, use of glycerine in the 

manufaeture of, 140. 

Lignose, 101, 117, 118. 

Lime, decomposition of fatS by, 
35. 
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Jiinic, Kalts of. I'll, fi;>. 

- - of, 

soap. ;i I. 

- soap, powilorni, :}o. 

I.iUiofiakLnn, HU, 111. 

iulvaiitaor of, ov«'r (hiiaimW, 

ur». 

(■0!Jt|)o>.iiioh of, I 

• an<l (hnaimtc, cxjk'I iiiicntv 
with.'Uo. 

Jjoi'\V()o<l oop\iMf; imIv, n'cipo foi, 

HU. 

Ij\C, walil. (>iL 

M M.M.si u«(‘ of, III docoiiijiosit ion 
of fats Itv stoam. 41, 12. 
Miin<'Hiiosc‘, 112, Hi). 

>.\iiphate, Use of, iii 
jio^itioM ot fills Jiy (‘ii/.vni-'N. 
14. 

Mci'iiiiit (lYnaniite, 12o. 

MrthUic alcohol, ‘.Kl. 
^loiiochlorliMlnn, 2o. 

*• Moiitejus,” the, 711, HI 


! Nilro t;lYi!(‘rinc and dviianiito, in¬ 
vestigation of, 2)11. 
elVei'1 oi. on woikiiu'ii, 112. 
(‘Xplosioii of, and Ibo ic- 
suiting biases, 112. 
as an iiidn.et cxplo-ivo 
suhstanci', 111. 

NoladV proiTSs |oi olilain- 
IM}' lai'^c ijiiaiitities ol, 
To, 7d. 

proriuclnm of, an-ordm^ to 
Solni'io, 71 
pioprilies of, 72, HH. 

of at \aiious toinpria 
tines. Ill. 

propi'it\ of, in proci'.-.K of 
dc(‘<tnip isilioii, 1M». 
imn-, spoialir ^'rasitv of, 
IIO. 

and \vaste acid, sepanitioii 
of, HI). 

yield of, fioin j^lyccnno, 
the loannlaeture of, 711. 
.Nitro-powder, safety (Aniovieal, 
121 ). 


Nobel, oxperinieiils h^, lU, Do. 
Ni'I’iimk, ainnionnnii, 124. 1— i-vplosiNe oil, 72. 

sodium, 121. ; Nolud's jiroeess, kn obtaining'laij^e 

Nilr.ition apparatus, sO-H4. i|imnlitiesof nitro-Klyc<‘iin(‘,7o, 

-- - newer type of, aceovdint'to ' 7d. 

(). (rnttniami, h:{. - weather dynamite, eoiinviKition 

— vd ylyc'enne, 247. | of, 12H. 

- - vesse’, pattern ol an older, H2. > 

Nilr'c acid, 24, 28, (ill, 72, 7 h, 7D. | (Ml,. oliM\ 28. 

- — trif.'lycende, 25. palm, 22, 41. 

Nitro-j'lyceride eHlei, 2(i. |Oleie acid, 22, 2D, 21, 21, 41, 17. 

Niti'o-}'lye''Tiiie, 2, 2, 20. i-- - ID2. 

— — as I acid and alkali, | Olein, 21. 

analysis of, 221. i Olive oil, 28. 

r- - application of, in tfehmes j Oxalic acid, 18, OD. 

Ilf explosixes, D8. i Oxide, lead, 28. 

-eheniieal eonstitution of, 

72. 

-decomposition of, durint' 

*■ e\))losion, D7. 

-discovery of, 2. ] Palmilin, 21, 


I'ai.m oil, 22, 41. 

I’almilic* acid, 22, 21, 22, 27, 
1112. 
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Pautopollit dynamite, compoBition' Soaps, liquid tar, recipe for, 194. 

of, 125. — transparent glycerine, produc- 

I’erfuincs from flowere, extraction tion, of, 1H7. 

of, by mcauK of glycerine, 1()7.-recipes for, 191. 

rctroleum, hair, preparation of. Soda crystals, 97. 

179. I — lyc. 47, 52, liJi. 

Phosphorus iodide, 69. i Scslium carbonate, 61. 

Phosphorus pentoxide, (59. , — nitrate, 124. 

Potash lye, 46. | — oxalate, 61. 

— soap, 46. j— sesqui-caibonatc, 112, IIH. 

Potassium hydroxide, 69. ; — soap, 46, 47. 

Printing rollers, glvcenue glue for,' Spoduim, 61. 

148, 119, 150. ‘ I — powder, black, (51. 

Propionic acid, 21, 2.S. I Steam, decomposition of fats by, 

J'ropyleno, 17, 18. 40. 

1 — regulation of, in distillation of 
IlunxiT dynamilo, 125. i glycerine, 54. 

j Stearic acid, 22, H7. 

S.A.i,T, eominoii, 46 ;- factory, pioduction of 

Saltpetre, 76. j glycerine in the, 29. 

Halts of lime. 61. i Stearin, 61. 

SaiTiiu and ViPilic, experiments of, Stonit dynamile, 125. 

97. Storax soaps, Injnid, lecipes for, 

Sawdust, prepared, 112. 195. 

Sebiistiu and Serranin explosives, Sulphide, allyl, 69. 

119. I Sulpbocyanide, ally), 69. 

Soap, glycerine cold oreiiin, recipe - Sulplinr, 112, 116. 

for, 196 I Sulphuric acid, 28 31,62,36,67, 

— — used in the maiiufactme) 6 m, 69, 69, 79. 

ofi I-devrompjsitlon of fats by, 

— lead, glycerine from, 27. j 3 . 5 . 

— lime, 61. 

-preparation of (Krobitz’s' 

process), 65. ' Tau.ow, 36, 41. 

— lye glycerine, 61. j Tar soaps, li«iuid, recipe for, 194. 

— lyes, recovery of glycerine from,; Tetrachlorhydrin, 15. 

j Tetra-nitro-glycerine, production 

— potash, 46. ’ of, 89. 

-oleine, 192. j Trauzl experiments, 120. 

— production of, 46. j Tribroinhydriii, 17. 

— sodium, 46, 47. Trichlorhydriu, 15. 

Soaps, glycerine, 182, 186, 181, Triglyceride, nitric acid, 25. 

185, 186. Triglycerides, 22. 

— liquid antiseptic, recipe for, Trinitroglyeeiine, 2.5. 

196. Tri-iiitrO'glycerine, use of, for cx- 

-storax, recipe for, 195. . plosive purposes, 73. 

IG^ 



250 


GLYCERINE 


Twitchell process, the, for pro-■ Water contents of plyccrine, tables 


(liiction of fatty acids, 8H. 

Valf.uianK’ acid, 21, 23. 
Vi{^orit (Americti), 12(). 

Vulcan powder (America), 121i. 

Waste products, 87. 


I showing, 212. 

I ** Weather ” dynamites, 120. 

! W'ettoi dynamite, 08. 

! ZiNf chloride, anhydrous, 38, 39. 
! Zumic powder, 122. 

'-preparation of, 124. 
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